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Communications and the National 
Conventions 


NAUGURATING the second century of national conven- 
tions as instrumentalities in American political action, the 
two major parties have just concluded their 1932 meetings, 
both held in Chicago. Equally responsive to the demand for 
the special as well as the usual in their services, the electrical 
communication systems of the country—the local and long dis- 
tance telephone, the telegraph and cable, radio broadcasting 
and telephotography,—have contributed each an important 
part in planning, preparing for and conducting these conven- 
tions, as well as in interpreting them to the public. 

The political philosophy which underlies party conventions 
is bound in with communication. The convention proceedings 
are the first formal act in the party’s campaign for votes, a cam- 
paign to be furthered during the next few months by every 
method of communication by which the public eye, ear or con- 
sciousness can be reached. 

To use a trite, but in this case justifiable expression, “a 
modern miracle” was performed and repeated every moment 
of the two conventions. So comprehensive were the services 
of communication that any person in the United States, with 
access to a radio receiving set, might, if he chose, listen to every 
speech and hear on the instant every word spoken in debate. 
If he did not care to follow the proceedings, which sometimes 
lasted far into the night, his daily newspaper, issued perhaps a 
thousand miles from the convention city, would give him fre- 
quent reports of the convention activities, with photographs 
taken on the scene and transmitted by wire. If he wished to 
send a message to his own delegates or talk to them in person, 
the convention hall was equipped with telegraph and telephone 
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service drawn to the last notch of efficiency. If his interest re- 
quired contact out of convention hours, he would find the wire 
facilities at his call to penetrate hotel rooms, committee rooms 
and headquarters. 

Many profound political developments in American history 
are readily traceable to the lack of adequate communication be- 
tween different sections of the country in the early days of the 
republic. In those days communication with those at a dis- 
tance meant just one thing—travel; travel in person or by 
messenger, on foot or horseback, in the lumbering coaches of 
the day, or by sea. When the nation was founded there was 
scarcely a single highway worthy of the name in the thirteen 
states. Main roads were deep in mud or dust and side roads 
were little better than trails. The traveler forded the small 
streams and was ferried across the large ones. These condi- 
tions had their influence in shaping the very form of the gov- 
ernment itself. The provision in the constitution that presi- 
dential electors shall meet in their respective states was no 
doubt dictated, in part, by the difficulties of travel, otherwise 
the obvious arrangement would have been for the electors to 
meet in some central place. The plan adopted required a 
single messenger from each state to make the journey to the 
seat of government. The interval allowed between the casting 
of the votes and the inauguration of a president was due, prob- 
ably, to the time necessary to collect the electoral ballots and 
complete the election. The time required to reach the capital 
was also the reason for the long interval between the election 
and induction into office of members of Congress, whence come 
the “lame duck” sessions. So important was the factor of 
travel that Alexander Hamilton in a scheme of government 
which he presented to the Federal Convention, proposing that 
senators be chosen for life and representatives for three years, 
wondered “if gentlemen could be induced to make a journey 
of six hundred miles to attend the national legislature.” After 
the government was established improvements in transporta- 
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tion methods and facilities for travel came so slowly that to 
gather an assembly from all parts of the country would ob- 
viously have been a major operation in those early years, only 
to be undertaken for the most imperative reasons. A session 
of Congress, for which the members received compensation and 
mileage allowance, justified a long journey, but such a thing 
as a gathering of delegates in a brief meeting did not enter into 
the political program for almost half a century after the founda- 
tion of the government. Organized political action in the early 
days took the form, for the most part, of the caucus, and in 
national elections the Congressional caucus assumed the right 
of choosing presidential and vice presidential candidates and 
writing the party platforms. 

Even after conventions were established as methods of party 
action, the time element, the season and communications were 
governing factors. Former Governor Alfred E. Smith com- 
ments on this in a recent magazine article. “I have often 
asked myself the question, without hope of a satisfactory an- 
swer,” he wrote, “‘ Why is it necessary to hold the national 
convention in the month of June?’ As I look for the answer, 
I find that years ago the delegates required several months to 
get to the convention and then back to their home towns. 
After the nomination nothing of much importance to the cam- 
paign could happen because there were no modern means of 
communication, there being no telephones, no rapid railroad 
transportation and no radio, no airplanes and no. . . trans- 
mission of photographs or the ever present motion picture and 
news reel.” ' 

The first party convention organized on a nation-wide basis 
was held just one hundred years ago to renominate President 
Andrew Jackson. As the place for this first convention Jack- 
son chose Baltimore, which was connected to Washington by 
the newly constructed Baltimore & Ohio railroad, which offered 
the quickest means of communication then in existence any- 
where in the country. 
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Two events of lasting importance opened the campaign of 
1844. For the first time one of the parties named a “ dark 
horse” for President and for the first time also, electrical 
communication entered the picture. At the time of the Whig 
convention, in May, the first telegraph line in America had 
been completed from Washington to a point about fifteen miles 
from Baltimore. When Henry Clay was nominated for presi- 
dent, newspaper reporters boarded a train, rode out to the point 
where work on the telegraph line was in progress and from 
there sent the announcement of Clay’s nomination by telegraph 
to Washington, where it was received in the Supreme Court 
room of the Capitol by a waiting group of Whig leaders. This 
was the first telegraphic report of a national political nomina- 
tion. When the Democrats met three weeks later, the line 
was finished and instruments were in place in the railroad sta- 
tion. Reporters hurrying from the convention hall to the 
station flashed to Washington the news of the nomination of 
Polk. This was so unexpected that some in the group of 
Democrats gathered in the Capitol refused to believe it. But 
the message was correct and the reply that went back, 
“Hurrah for James K. Polk! ”, was received in the Baltimore 
convention before the chairman had officially announced Polk’s 
nomination. 

The Republican convention of 1860, which nominated Abra- 
ham Lincoln, was the first of a long succession of conventions 
to be held in Chicago and is reported also to have been the 
first to which spectators were admitted. The sessions were 
held in a “wigwam,” a wooden building constructed for the 
purpose. When Lincoln’s nomination came, the result was 
proclaimed by firing a cannon from the roof of the wigwam, a 
form of “broadcast” in vogue at that time. Lincoln was in 
his law office in Springfield, Ill., when he received the telegram 
announcing his nomination. “There’s a little woman over on 
Eighth Street ought to know about this,” he said. Of course 
there were no telephones then. Lincoln walked home. Five 
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months later, on election night, he sat in the little telegraph 
office in Springfield, receiving frequent news of the counting 
of the ballots. When the message came that New York had 
gone Republican he felt sure of his victory. Again he walked 
home. Mrs. Lincoln was waiting. “Well, Mary,” he said, 
“T guess we’re elected.” 

In 1860 the pony express service started and one of the 
earliest relays of riders who crossed the western plains and 
mountains carried the news of the nomination of Lincoln. The 
fastest trip ever made was by those who bore copies of Lin- 
coln’s inaugural! address. The following year the telegraph 
was lifted over the mountains and the brief but exciting career 
of the pony express soon came to an end. 

The Chicago convention of 1868, which nominated Grant 
and Colfax, was held in Crosby’s Opera House. According 
to a newspaper account of this convention, a telegraph office 
was fitted up in the south proscenium box for the convenience 
of the Associated Press, whose reporter (only one, it seems) 
had a table in front of it. This is the first installation on 
record of special wires for the purpose of reporting a national 
convention, although at previous conventions the telegraph 
companies had always made arrangements to handle a larger 
than normal volume of traffic. 

The telegraph, with its splendid service and facilities, still 
remains an important instrumentality for conducting the busi- 
ness of national conventions and supplying reports of their ac- 
tivities, particularly to the newspapers. But in later years the 
telephone and radio broadcasting have also become of major’ 
importance. 

The first conventions held after the beginning of telephone 
service were those of 1880. The service at the time was local 
only. An item in a Chicago newspaper of May 26, 1880, a 
few days before the Republican convention, stated that “ Just 
as the local executive committee had adjourned, somebody 
called through the telephone for Mr. Jesse Spaulding. He 
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went to the instrument and was informed that the anti-Grant 
men wanted the Exposition Building to hold their indignation 
meeting in.” Here was the first, so far as the records show, 
of the thousands of telephone messages which have gone into 
and out of convention committee rooms—messages which have 
had tremendous influence in shaping convention results. 

The practice of admitting spectators, begun in the Chicago 
wigwam in 1860, had been continued in later conventions of 
both parties with a constantly greater demand on the part of 
the public for admittance. And, with the addition of new 
states to the union, the conventions themselves had grown 
larger. To accommodate this demand, larger and larger wig- 
wams, “amphitheatres” or exposition halls were provided or 
requisitioned. The practical ultimate in such buildings was 
reached in the construction of the Coliseum in Chicago. Due 
to the limitations of the human voice, the size of this hall was 
just about the maximum for a place of public assembly. Five 
Republican conventions, the last in 1920, were held in this 
building. 

In 1920 a new development perfected by Bell System engi- 
neers was demonstrated for the first time in a national conven- 
tion. This was the public address system with the familiar 
loud speakers. With this system everyone in the big Coliseum 
could hear perfectly the proceedings on the platforms and from 
then on the conventions took on a new character. Since the 
public address system accommodated a vastly larger audience, 
recent conventions have been held in the largest halls in the 
country. No doubt the selection of Chicago in 1932 was 
partly due to the completion of the Chicago Stadium, which 
will seat about 22,000 persons. It appears that the size of 
halls of the future will be governed only by structural limita- 
tions. The problem of hearing is entirely solved. 

The first transmission of an audible reproduction of conven- 
tion proceedings to a distance took place in 1908 when, at the 
request of President Roosevelt, engineers of the Bell System 
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installed in the Chicago Coliseum a set of four sensitive trans- 
mitters which were hung about ten feet above the heads of the 
delegates and a few feet in front of the platform. These were 
connected in a circuit running from Chicago to the White 
House in Washington. The president, with receivers clamped 
to his ears, was able to listen to the “ keynote speech” of the 
temporary chairman, Henry Cabot Lodge, and to hear the 
cheering, which lasted forty-seven minutes, when his name 
was mentioned by the speaker. But Roosevelt was not a can- 
didate that year and the next day Taft was nominated. 

This was a service for one listener only, but by 1924, when 
the Republicans met in Cleveland and the Democrats in New 
York, radio communication had become an established service 
and chain broadcasting had been successfully developed. The 
first commercial broadcasting station, KDKA in Pittsburgh, 
had begun its career on election night in 1920 and its first 
program was the broadcast of election returns. Both 1924 
conventions were broadcast over small chains covering the 
eastern and central parts of the country. The long drawn out 
proceedings of the Democratic meeting in Madison Square 
Garden, New York, were broadcast at great length and into 
the small hours of the morning. The almost endless repetition 
of the words, “‘ Alabama casts twenty-four votes for Oscar W. 
Underwood,” as ballot followed ballot in the long deadlock, 
was heard day after day by radio in so many homes that the 
expression began to take on the flavor of a tradition. By 1928 
the chains broadcasting the convention had grown to sixty, in 
forty-three cities in all parts of the country. Chain broad- 
casting combines the services of the telephone lines and the 
local broadcasting facilities. The radio system operates the 
broadcasting service and the Bell System supplies the wire lines 
which connect the various stations throughout the country 
which make up the chains and which receive identical programs 
by means of these lines. During the 1932 conventions Bell 
wires linked 181 stations of the National Broadcasting Com- 
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pany and of the Columbia Broadcasting System with an- 
nouncers’ booths in the Chicago Stadium. The importance of 
these broadcasts is second only to the service of the newspapers, 
on which, of course, most Americans depend for the presenta- 
tion and analysis of the news of the conventions. 

The two conventions of 1924, the Republican in Cleveland 
and the Democratic in New York, also brought the first public 
demonstrations of the Bell System’s newly developed method 
of transmitting pictures by wire. In a demonstration at Bell 
System headquarters, New York, on the afternoon of May 19, 
1924, the first press telephotographs had been transmitted. 
By the time the Republican convention met on June 10 of that 
year this method had been fully tested between Cleveland and 
New York and throughout the convention pictures taken in 
Cleveland were regularly published the same day in the New 
York newspapers. 

Telephone service constitutes the nerve network joining 
convention halls with committee rooms, campaign headquarters 
and the homes or offices of candidates and other interested 
persons in distant parts of the country. The first instance 
of special arrangements to provide continuous contact between 
a candidate and his headquarters was recorded twenty years 
ago when the home of Theodore Roosevelt in Oyster Bay, 
New York, was connected with the Congress Hotel in Chicago 
over a leased telephone circuit. This was in service a week 
before the Republican convention and enabled the former 
president to direct all details of his campaign. Later, how- 
ever, he boarded a train and rushed to Chicago where he was 
on hand to deliver his famous Armageddon speech before the 
Progressive or “ Bull Moose” convention, which followed his 
defeat in the Republican meeting. A recent magazine article 
says that Senator Penrose of Pennsylvania, who was prevented 
by ill health from attending the 1920 Republican convention, 
communicated frequently with the Pennsylvania delegation 
over the long distance telephone and consented to the switch 
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of the Pennsylvania votes to Harding, breaking the deadlock 
in that memorable meeting. 

As was pointed out by Mr. Arthur W. Page in his recent 
address before Lowell Institute, the ancient forms of communi- 
cation “were an essential part of the machinery by which a 
small ruling class kept large populations in subjection. These 
communications were largely made up of the military and po- 
litical information necessary for the conquerors to maintain 
this rule over the populace. Modern communication is chiefly 
useful so that large populations may know themselves, by con- 
stant intercourse, and thereby improve their economic status 
and their ability to govern themselves. The underlying pur- 
pose of the two systems is exactly the opposite. One gave 
inside news exclusively to the few. The other is to enable 
every one to have the same news at the same time and to have 
equal facilities for personal communication. One tended to- 
wards exclusive power, the other tends towards equalization 
of opportunity. Communications are now one of the great 
agencies of democracy.” 

The outline which we have just traced by means of a few 
references to history, serves to emphasize the contrast between 
the old and the modern in communications in their relation to 
political action in our own country and to show how the forces 
of reaction, which were strong in early days, have gradually, 
and in recent times, rapidly, yielded to the demand for com- 
plete, continuous and instant information and publicity con- 
cerning all matters of government and party action. 

The physical means whereby the comprehensive systems of 
communication associated with national conventions are es- 
tablished and operated doubtless receive little consideration 
by a public accustomed to enjoy the benefits of science in so 
many fields, but the magnitude of the job makes the story im- 
pressive when the various agencies involved are marshalled in 
review. To obtain the results demanded by the public and 
by those participating in the two conventions in Chicago, re- 
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quired both the separate and the co-ordinated services of all 
forms of electrical communication. 

There were several groups to be considered in the setup of 
communication facilities. First, those in the convention hall 
itself; second, the newspaper-reading public; third, the audi- 
ence of many millions listening from radio receiving sets all 
over the country, and finally those who might desire individual 
communication service on matters connected with or growing 
out of the convention. 

The Chicago Stadium, designed primarily for athletic con- 
tests, was transformed for the conventions into a vast auditor- 
ium. The speakers’ stand which projected deep into the center 
was equipped with microphones both for the general broadcast 
and for the public address system within the hall. As the con- 
vention proceedings would be made up entirely of speeches 
and debate by speakers having every degree of voice quality 
and voice capacity, it was thought best to reinforce the public 
address system already in place in the Stadium, which was 
designed to be used by trained announcers. This was done 
by a special installation which practically doubled the capacity 
of the system and was so effective that those in any part of 
the hall, which is more than two hundred feet in length, were 
able to hear. To take care of a possible overflow crowd, an 
additional battery of amplifiers was installed in Union Park 
about two blocks from the Stadium. 

The press stand stretching the full length of the floor on 
either side of the platform was crowded at each convention 
with more than seven hundred newspaper men and women from 
all over the country and some representing foreign papers. To 
quote a prominent newspaper writer in his description of the 
Republican convention, “a flood of news and feature matter 
was loosed on bolts of lightning in total six-day volume believed 
to be not less than five million words, filling daily as high as 
eight or ten pages of metropolitan newspapers.” This, of 
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course, included press dispatches covering preliminary news of 
the convention. No corresponding estimate of wordage on the 
Democratic meeting is available, but it was doubtless as great, 
or greater. There were several telegraph instruments working 
directly from the press section and the Associated Press had a 
teletypewriter working within a few feet of the rostrum. Four 
press associations maintained large workrooms in the Stadium 
close to the convention floor. Writers, working in relays, took 
notes in the convention and went to these workrooms where 
their stories were written and transmitted over telegraph or 
teletypewriter circuits to all parts of the country. On the 
lower floor of the Stadium were about fifty smaller workrooms 
used by Chicago newspapers and by special correspondents of 
papers in other cities. These workrooms were equipped with 
telephones, teletypewriters and telegraph instruments. 

To care for telegraph, telephone and teletypewriter facilities 
for the press, the Illinois Bell Telephone Company set aside a 
special one hundred pair cable terminating in an American 
Telephone and Telegraph Company loop board installed in the 
basement of the Stadium. From this board branch cables were 
carried to the various workrooms of the press associations and 
individual newspapers and to the press section on the conven- 
tion floor. The Western Union and Postal Telegraph com- 
panies also maintained large workrooms where they handled 
a heavy volume of press dispatches and private messages. 

The Bell System’s telephotograph service played a prom- 
inent part in telling the world the story of the two conventions 
in pictures. Four press picture services were daily users filing 
photographs for transmission to all parts of the country reached 
by this service. The Chicago telephotograph office, two miles 
from the Stadium, was a busy spot during the two conventions. 
Press photograph services worked feverishly in the race to take, 
develop and start on their way around the country over Bell 
System wires pictures of the convention actually in session. 
One of the press photo services supplying pictures to about six 
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hundred newspapers in the United States and many more in 
foreign countries, established a temporary finishing plant across 
the street from the telephotograph office. Films of the first 
pictures taken in the convention after the sessions opened, were 
placed in an ambulance, obtained for the occasion, and rushed 
to the telephoto office under motorcycle police escort. Finish- 
ing equipment had been set up in the ambulance and the films 
were developed en route, ending the two mile trip six minutes 
after the pictures had been taken. Other press photograph 
services also used the telephotograph service liberally. Sev- 
eral pictures sent by wire to New York on the first day of the 
Republican convention were on steamships headed for Europe 
the same evening. 

Perhaps the feature of greatest immediate interest to the 
largest section of the public was the arrangements for radio 
broadcasting. Extensive use was made of Bell System facili- 
ties both by the broadcasting companies and local Chicago sta- 
tions. Above and back of the speakers’ platform was a row 
of five glassed-in radio control booths operated by the National 
Broadcasting Company, Columbia Broadcasting System and 
three Chicago stations. In each booth occupied by announcers 
and radio engineers were microphones, telephones and control 
equipment. In addition to the microphones in front of the 
speakers’ platform, the National Broadcasting Company had 
two parabolic microphones, one set up at each corner of the 
platform, to pick up speeches from any part of the floor, as 
well as to register the applause and demonstrations. These 
conventions were the first to use this type of microphone, which 
may be aimed or focused in any direction and is designed to 
pick up and amplify the voices of floor speakers. The Co- 
lumbia System also had five special microphones in various 
locations around the hall. 

At the Democratic meeting the first use for convention pur- 
poses was made of the new Western Electric lapel type micro- 
phone, developed by Bell Telephone Laboratories. Micro- 
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phones of this type, suspended on long cords, were carried on 
the coats of pages. When a delegate spoke from the floor, a 
page placed himself so that the microphone would pick up the 
sound of the speaker’s voice, carrying it clearly both to the 
convention and the radio audience. 

All microphone locations were connected with the control 
booths by telephone so that announcers, directors and engi- 
neers were in constant communication. Telephone talking cir- 
cuits also connected the control booths with the main Chicago 
studios of the broadcasting and chain systems and with their 
studios located below the platform, which were used for broad- 
casting informal talks by prominent men in the convention. 
Some of the broadcasters also operated temporary studios in 
the Congress Hotel for evening broadcasts and these studios 
were connected to the broadcasting stations by Bell wires. 

To care for individual, public demand for service into and 
out of the convention hall, an attended public telephone station 
of twenty-eight booths was installed in the corridor of the Sta- 
dium to supplement the thirty-nine booths already permanently 
in service. Committee headquarters and candidates’ head- 
quarters in the hotels were supplied with individual telephones 
or private branch exchanges. One such private branch ex- 
change utilized a three-position board with twenty central office 
trunks and seventy terminals. 

The American Telephone and Telegraph Company, Long 
Lines Department, and the Illinois Bell Telephone Company 
made careful preparations for giving the services required by 
the national conventions. To such an extent has the telephone 
communication system developed, however, that these prepara- 
tions consisted mostly in the proper arrangement of standard 
facilities, care in the selection of supervisory and operating 
personnel and care in handling details. The types of plant 
already in ordinary use were readily adaptable and standard 
traffic practices in every way suitable. 

G. K. McCorkte 
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Some Recent Developments in Under- 
ground Conduit Construction in the 
Bell System 


EW users of the telephone have any conception of the 

myriad problems which are met in rendering the highly 
complex service of telephone communication. Infinite atten- 
tion to details is essential to telephone progress. In this article 
a brief account is given of how the problems related to one par- 
ticular detail were solved by careful attention and patient ex- 
perimentation. 

Hidden beneath the surface of the ground there exists in the 
Bell System over 600,000,000 lineal feet of underground duct. 
These miniature tunnels radiate in groups from the central 
offices or extend for miles across country along many of the 
toll cable routes. They are part of the underground system 
of conduit runs, which are provided as a ready means for the 
installation of underground cables and, when necessary, for 
their removal. While recent developments in the aplication 
of protective coatings on lead covered cable have made it pos- 
sible to bury cables directly in the ground with a minimum of 
danger from sheath corrosion, such installations are generally 
restricted to those cases where there is little prospect of a 
second cable being required for a number of years. 

The extension of underground construction of both conduit 
and buried types is continuing from year to year. Where these 
are employed instead of aerial construction it is usually because 
of economic reasons. In those cases where large aggregations 
of cable facilities are required, they can generally be supplied 
less expensively in the form of underground cable in conduit. 
In other cases, conduits may be employed because of physical 
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conditions or where public improvements make underground 
construction preferable. 

Excavating for underground construction is expensive, espe- 
cially when it involves breaking through pavement, and the 
cost of restoring pavement is another considerable item. Ac- 
cordingly, at the time the first underground cable is required 
along a given route, where additional cables will be frequently 
needed, it is customary to place sufficient duct facilities to care 
for the cable requirements over a period of years shown by en- 
gineering studies to be economical. 

Many different types of conduit have been employed in the 
Bell System, and many other types used by other companies, 
both here and abroad, have been carefully investigated in ar- 
riving at our standard practice. This practice employs vitri- 
fied clay conduit, in either single or multiple duct units, for 
main line conduit runs with subsidiary or branch runs con- 
structed of creosoted wood duct, fibre duct, vitrified clay sewer 
pipe or steel pipe. (See Figure 1.) 

We are fortunate in the telephone field in being able to make 
use of multiple duct conduits. This type of construction is es- 
sentially less expensive than that employing single duct con- 
duits, which are generally assembled into a conduit run with all 
of the joints staggered and the whole encased in concrete. It 
is because of the low voltages and currents employed in tele- 
phone cables that we have no occasion to fear an electrical 
breakdown from one cable to another in an adjacent duct, 
through the butted joint between multiple conduit sections. 

With the multiple duct type of construction, as well as that 
of any other type, it is of course necessary to provide some 
form of union between longitudinally adjacent sections of con- 
duit, that will maintain the alignment of the ducts and prevent 
the infiltration of silt and sand from the surrounding soil. It 
has been the practice in the past, with multiple duct conduit 
construction, to form the joint with cement mortar. A pat of 
mortar is first placed on the bottom of the trench where the 
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joint will fall, a strip of cheesecloth is then wrapped around the 
conduits at their junction, to prevent mortar entering the ducts, 
and the joint is completed with mortar applied with a trowel 
to sides and top. It will be appreciated that the working con- 
ditions in a narrow trench are such as to make it difficult to 
apply the mortar in such a way as always to insure an intimate 
bond between mortar and tile at all points, or to have any 
means of checking the results obtained. 

When the conduits are new, no difficulty is experienced in 
installing cables; but several years after the construction of an 
underground conduit system, the story may be entirely differ- 
ent. As is well recognized, water has a persistent way of work- 
ing through tiny crevices and carrying with it particles of silt 
and sand, which are deposited where the flow of water is re- 
tarded. In an underground conduit system, over long periods 
of time, these accumulations are sometimes sufficient to require 
their removal before new cables can be installed. This may 
not be a particularly difficult operation, if the deposits are sus- 
ceptible of removal by some one of a number of tools that can 
be dragged through the duct line. At times, however, it is im- 
possible to get a line through the duct, from manhole to man- 
hole, without first removing heavy deposits that may be com- 
pletely blocking the duct. In such cases special tools must be 
employed on the entering end of jointed duct rods used for 
threading the ducts, and the process becomes slow and labori- 
ous. Of course, the soil conditions in different areas are quite 
different, and some soils are much more troublesome than 
others. 

In very aggravated cases there may be no alternative but to 
resort to an excavation of some portion of the conduit run. 
This involves measuring with duct rods the distance from man- 
hole to obstruction, laying this off on the surface of the ground, 
digging down to expose the conduit, breaking into it and clear- 
ing the obstruction. The conduit must then be repaired and 
the trench backfilled. This operation often involves in addi- 
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tion the breaking through and restoration of pavement, which 
adds considerably to the cost. 

Of course, this infiltration of silt and sand could be pre- 
vented by providing a heavy monolithic concrete encasement 
for the conduit, but the expense of this method for general use 
in telephone practices would be prohibitive. 

In studying the development needs of the Bell System, it ap- 
peared that, if an improvement could be effected in the type of 
joint employed with multiple clay conduit construction, ap- 
preciable savings could be made in the expense of preparing 
ducts for the installation of cable. Accordingly, arrangements 
were made with the Bell Telephone Laboratories to undertake 
studies with this end in view. It should be pointed out that 
the proposed objective was silt-proofness rather than water- 
proofness, in spite of the fact that the exclusion of all water un- 
questionably would be desirable, since much of the trouble ex- 
perienced with underground cables is due to moisture reaching 
the conductors through openings which occasionally develop in 
the sheath. The objective was limited, however, because it is 
practically impossible to exclude water entirely from an under- 
ground conduit system, since it would be present often as the 
result of condensation if from no other cause. 

The studies undertaken by the Laboratories canvassed the 
whole field of conduit construction, even to the consideration of 
materials other than vitrified clay, and to the use of vitrified 
clay conduit in more complex forms that might appear to fa- 
cilitate making the joints silt-proof. Obviously, it was desir- 
able that the solution of the problem should be accomplished 
without having the effect of increasing overall costs, and a num- 
ber of possible solutions were eliminated on this basis. 

One natural suggestion was the employment of some plastic 
form of material which might be applied with a fabric backing 
that could be wrapped around the conduit, overlapping the ends 
of two adjacent sections. Asphaltic compounds of different 
kinds were tried in this way, with some appearance of promise, 
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but the results were very erratic and there was no way of deter- 
mining at the time of construction how satisfactory a joint had 
been obtained. It developed also, in the case of some of the 
materials at least, that a rather precise technique was required 
in the preparation and handling of the material to provide a 
satisfactory joint even under laboratory conditions. 

Previous attempts had been made in the field to mold a 
mortar collar around the conduit at the junction of adjacent 
sections, but efforts along this line did not result in fully satis- 
fying the desired objectives. 

One of the principal difficulties with all joints seemed to be 
to secure a proper union between the joining material and the 
conduit on the under side, where even visual inspection was out 
of the question. It was recognized that where cement mortar 
could be properly applied very satisfactory results were ob- 
tained, and it appeared that the solution might lie in the 
method of applying mortar so as to insure an intimate contact 
with the conduit. 

The Bell Telephone Laboratories in following up this idea 
made some experiments in applying the mortar in the form of 
a poultice encased in cheesecloth, a method also previously 
tried unsuccessfully in the field, with the idea that the cheese- 
cloth would assist in applying the mortar and in bringing it 
into close contact with the conduit, as well as helping to hold 
it there until set. The first efforts along these lines did not 
bring satisfactory results, because when a sufficient thickness of 
mortar was employed to insure adequate strength at the joint, 
there was encountered a tendency for the mortar to slump in 
the poultice and to resist any efforts to redistribute it by strok- 
ing the outside of the bandage. Then the happy thought sug- 
gested itself that an intermediate strip of cheesecloth in the 
center of the poultice might help matters, and this proved to be 
the case. A poultice, or to use a more descriptive term a mor- 
tar bandage, formed in this way, did not show any tendency 
for the mortar to slump and permitted the mortar to be worked 
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into close contact with the conduit by stroking with a wooden 
block. Through further experimentation, the proper mesh of 
cheesecloth and the proper consistency of the mortar were de- 
termined, so that when the bandage is applied sufficient cement 
paste will flood through to insure a firm bond with the conduit. 
Close contact was further assured by tying the bandage in 
place with a cotton tape binding on each side of the joint. A 
joint of this kind, when tested under hydrostatic pressure, 
showed very encouraging results. In this form, however, it 
was evident that there was a tendency for the tapes to cut 
rather deeply into the bandage at the corners. 

A substantial improvement was later added in the form of a 
paper strip, placed under the cheesecloth on the outer side of 
the bandage. As applied, this had the effect of distributing 
somewhat the pressure of the tape, thereby securing the desired 
contact on the bottom of the conduit, as well as on the sides and 
top, without tending to cut into the bandage at the corners. 
Two other advantages result from the use of paper. It assists 
the bandage in retaining an adequate supply of water for the 
setting process, which is so essential for strength, and it pre- 
vents paste from exuding through the cheesecloth on the outside 
surface, a condition which would make the bandage very dis- 
agreeable to handle. 

The Laboratories’ experiments were further extended to de- 
termine the best kind of cement to use, the best mix and its 
consistency, and the effect of certain admixtures to insure 
proper plasticity over a sufficient period of time to comply with 
working requirements in the field. 

Part of the Laboratories’ investigations and experiments were 
conducted at their indoor laboratories in New York, and dur- 
ing the progress of development they also supervised certain 
trial installations in the plants of operating companies. These 
facilities, however, were inadequate to permit properly conduct- 
ing all of the experiments deemed necessary. In the first place 
indoor laboratory methods as applied to underground conduit 
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construction cannot be made to properly simulate field condi- 
tions. On the other hand, due to the pressure attendent upon 
work in the field, where a large construction force is co-ordinat- 
ing its efforts in the interest of economy, there is not the oppor- 
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tunity to stop and study the detailed operations, as is necessary 
in the development of improvements. Neither is it possible to 
apply any positive checks or make comparisons as to the re- 
sults obtained with different methods. For these reasons a 
field laboratory was recently established near Chester, New 
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Jersey, laid out on such a scale as to provide conditions essen- 
tially similar to those encountered in actual practice. Among 
other provisions, concrete trenches were built in which con- 
duit runs differently constructed might be tested through the 
flooding of the trench. (See Figures 2 and 3, facing page 220.) 
These trenches were used for comparative tests on conduit 
joints made by four different methods. In each case a 20-foot 
length of conduit run was built up, 20 ducts in cross-section, 
consisting of 2 four-duct multiple units laid on top of 2 six-duct 
multiple units. In each case a dirt bottom was first laid in the 
concrete trench, the end sections of conduit were sealed with 
cement plugs, and one of these in the lower tier of each unit 
was tapped with a drain pipe extending out through the sealed 
end of the trench into a manhole where the seepage could be 
measured. After the laying of the tile and the completion of 
the joints, the trenches were backfilled with dirt and flooded. 
The water seeping into the ducts was caught as it emerged from 
the drain pipes and measured periodically over several months 
until stable results were obtained. The conduits were then dug 
out and raised to the surface, where the joints were broken 
down and examined for defects and the silt deposits studied. 
One of the installations was of standard troweled joint con- 
struction, laid on a four-inch base of newly placed concrete to 
provide a firm and even bed for the conduit. Another installa- 
tion employing a modification of the standard joint was also 
laid on a similar base, but in this case, in addition to the cheese- 
cloth strip laid next to the conduit overlapping the opening at 
the junction of adjacent sections, a wider strip of cheesecloth 
was also employed outside of the mortar, which was applied 
with a trowel in the usual manner. (See Figure 4, facing page 
220.) This outer strip of cheesecloth was drawn around the 
joint, and a trowel used to press the mortar against the conduit. 
In addition, the longitudinal joints between the multiple units 
themselves, and between them and the base, were carefully 
pointed up so as to make as nearly as possible a waterproof job. 
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Still another installation involved the use of an asphalt wrap- 
ping backed with burlap, the best of its kind as determined by 
previous experiments. (See Figure 5, facing page 221.) This 
was laid without a concrete base. The fourth installation em- 
ployed the mortar bandage and also was placed without a con- 
crete base. The lower units were joined with bandages in 
which the paper inserts were omitted. The four-duct units in 
the upper tier were joined with mortar bandages which included 
the paper strips. (See Figure 6, facing page 221.) 

To briefly sum up the results of this comparison, it was found 
in these experiments that the standard troweled joint was not 
wholly effective in excluding water and silt. The modified 
standard joint proved superior to the standard, but still did not 
effectively seal the joints. The asphaltic wrapping proved to 
be unstable with a tendency to cold flow under pressure, with 
the result that the compound in many cases was squeezed in 
between the ends of the conduits. This not only resulted in 
openings in the joints but caused obstructions of asphaltic ma- 
terial to be formed in the ducts. Because of the nature of this 
material, it would be particularly objectionable in a duct line, 
due to its tendency to increase the friction on a cable being 
pulled into the duct. The mortar bandage joint without the 
paper insert, while superior to the other types mentioned, al- 
lowed a little leakage in a few of the joints; whereas the four- 
duct sections, joined with mortar bandages including paper in- 
serts, were practically waterproof. (See Figures 7 and 8, fac- 
ing page 221, and Figure 9, facing this page.) 

The results of these experiments with the mortar bandages 
were so favorable that it was decided to recommend them for a 
general field trial throughout the Bell System. To adapt their 
use to field practice, however, it was necessary first to work out 
the technique of handling the various steps in the process of 
making and applying bandages. Cheesecloth, paper and tape, 
of the kinds found most suitable, were made available, cut to 
size for conduits of different dimensions; and arrangements 
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were made so that the quantities of these materials necessary to 
complete a convenient number of joints would be furnished in 
a single package. A bench design suitable for the manufacture 
of the bandages had to be worked out, and trays provided in 
which the bandages could be readily assembled; several sizes of 
trays of course being required. (See Figure 10, facing page 
224.) 

It was also necessary to see that a field practice was estab- 
lished that would make use of the technique found to be most 
efficient in the mixing and testing of the mortar, the fabrication 
of the bandage, and its application to the conduit. Because the 
new method was something entirely different from the practice 
followed in the past, detailed instructions were prepared for the 
benefit of the conduit forces, outlining all of the essential points 
in the technique of performing the various operations. To still 
further facilitate the transmission of these ideas to the work- 
men actually performing the operations, an educational sound 
film was prepared, which illustrated and explained every move 
in the process and in addition demonstrated the unsatisfactory 
results that would follow certain variations from the procedure 
recommended. 

In considering the benefits which it is expected to derive from 
the development of the mortar bandage joint, there is of course 
the saving that is anticipated in the cost of rodding ducts. It 
is also expected that the Operating Companies will find many 
cases where they can take advantage of the high strength pro- 
vided with this form of joint to lay conduits without the con- 
crete base often employed. As an example of the strength of 
these joints, beam tests, made on a two-duct multiple conduit 
laid flat and containing three joints, showed that in an unsup- 
ported span of six feet it was capable of sustaining a load of 
1000 pounds. As affecting construction costs in general, it 
seems that the bandage joint also offers economies through the 
speeding up of the subway job, since it permits more rapid com- 
pletion of those operations which are performed in the trench 
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and which act as the bottleneck controlling the speed of the job 
as a whole. Following such operations, the trench may be im- 
mediately backfilled on completion of a bandage joint, whereas 
with a troweled joint the mortar should be allowed to take its 
initial set before backfilling. It is interesting to note also that 
the mortar bandage will permit the alignment of the conduit 
run in the trench without cracking the newly finished joint. 
This would not be possible with the ordinary troweled joint. 
The mortar bandage is also peculiarly adapted to the assembly 
of conduit into those special curved sections often required at 
central office entrances, or where ducts are splayed at the en- 
trances to manholes. By the use of short sections of vitrified 
clay conduit, and with the choice of either straight or mitered 
ends, it is possible with the mortar bandage to build up vari- 
ously curved sections with no abrupt offsets in the duct line, 
and to do most of this work above ground, where the working 
conditions are better. 

It was previously pointed out that underground conduit sys- 
tems could not readily be kept free from water and that, ac- 
cordingly, in solving the silt problem efforts were not directed 
especially toward the exclusion of water. There are certain 
instances, however, where water does become so objectionable 
as to require special means of excluding it from parts of the 
conduit system. This is particularly true at central offices, 
where the entrance of not only water but gas may become quite 
troublesome at times. In such cases, it has been customary to 
seal the ducts at the entrance in various ways, none of which 
have proved entirely satisfactory. In order to solve this prob- 
lem, arrangements were made with the Bell Telephone Lab- 
oratories to undertake its study as a separate project. As the 
result of their efforts, specially designed rubber duct plugs suit- 
able for both vacant ducts and those occupied with cable have 
now been made available for field trial, after the initial trials 
indicated that they appeared in every way to meet the require- 
ments. (See Figures 11 and 12, facing page 224.) 
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With the mortar bandage joint and the new duct plugs it is 
expected that it will be now possible to meet all reasonable re- 
quirements with respect to silt and gas as encountered in the 
underground plant of the Bell System and that those require- 
ments with respect to water control outlined above can now be 
satisfactorily cared for. 

A. L. Fox 
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The Trans-Canada Telephone System 


Editor’s Note: 


The inauguration of the Trans-Canada Telephone System 
represents a notable achievement in the progress of tele- 
phone communication. It is of particular interest to readers 
of the BELL TELEPHONE QUARTERLY, not only because the 
Bell Telephone Company of Canada is one of the seven sep- 
arate telephone systems co-operating in the enterprise, but 
also because Bell System standard operating practices and 
routing instructions, as well as Bell System practices in trans- 
mission maintenance work, have been adopted as standard 
on this all-Canada transcontinental telephone line. 





HE formal opening of the Trans-Canada Telephone Sys- 

tem on January 25, 1932, by Lord Bessborough, Governor- 
General of Canada, signalized the completion of one of the 
major telephone projects in Canada, a project which has neces- 
sitated the attention and co-operation of the seven larger tele- 
phone systems in Canada. The Trans-Canada Telephone 
System provides a group of long haul circuits entirely within 
the Dominion for the handling of Trans-Canada business. 
The system was also designed to co-ordinate with the general 
toll switching plan in the United States. Prior to the inaugu- 
ration of the Trans-Canada System it was necessary to route 
the long haul toll business between Canadian points, to a large 
extent, over lines in the United States. 

It is proposed in this article to describe the development of 
the Trans-Canada Telephone System, including an outline of 
the many interesting problems in circuit design and construc- 
tion encountered during the engineering work. A historical 
sketch of the telephone business in Canada is first presented 
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to assist in appreciating the situation as it existed from the 
standpoint of providing long haul facilities. 


THE SEVEN CANADIAN TELEPHONE SYSTEMS 


The main centres of population in Canada are located in 
four regions separated by long gaps of sparsely settled, rugged 
country. The Pacific region centres around Vancouver and 
includes the southwestern part of the province of British Co- 
lumbia. The Western region is located in the southern part 
of the provinces of Alberta, Saskatchewan and Manitoba. 
The settled parts of Ontario and Quebec, centering about 
Toronto and Montreal respectively, compose the Central re- 
gion, while the Maritime region takes in the provinces of Prince 
Edward Island, Nova Scotia and New Brunswick. These re- 
gions are located, roughly, 1300 miles apart, reckoning from 
the middle of one region to the middle of an adjacent region. 

The evolution of the telephone business in the Dominion 
finally resulted in the formation of seven major and distinct 
telephone systems, which exist to this day. The names of 
the systems, from west to east, are the British Columbia Tele- 
phone Company in British Columbia, The Alberta Government 
Telephones in Alberta, The Saskatchewan Government Tele- 
phones in Saskatchewan, The Manitoba Telephone System in 
Manitoba, The Bell Telephone Company of Canada in Ontario 
and Quebec, The New Brunswick Telephone Company in New 
Brunswick and The Maritime Telegraph and Telephone Com- 
pany in Nova Scotia and Prince Edward Island. These form 
the links of a chain of systems across Canada. Any scheme, 
therefore, involving Trans-Canada circuits would require the 
co-operation of all the major telephone systems. 

Toll service at first was confined to each region without re- 
gional intercommunication. No outlet was available to the 
other regions until the advent of transcontinental service in the 
United States. Connections with the Bell System were estab- 
lished at this time and provided a means of communication be- 
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tween different sections of Canada at a time when direct cir- 
cuits through the Dominion were not economically feasible. 


Tue TELEPHONE ASSOCIATION OF CANADA 


It has already been mentioned that in order to provide 
service from coast to coast over Canadian lines, it would be 
necessary to enlist the active co-operation of the different 
telephone systems across Canada. This and other problems 
which required the assistance of a number of systems for their 
solution, resulted in the formation in 1921 of the Telephone 
Association of Canada. The association is composed of mem- 
bers representing the seven major telephone systems in the 
Dominion. The purposes of this association are “to protect 
telephone investment; to establish uniformity of construction, 
maintenance, operation and accounting; to disseminate useful 
information; to cultivate cordial relations and to do all things 
necessary to systematize, unify and render efficient telephone 
service in the Dominion of Canada.” 

One of the problems discussed by the Telephone Association 
of Canada at its first annual meeting, was the provision of 
Trans-Canada circuits. A committee was formed to investi- 
gate the possibility of providing such service. This committee 
presented its report at the second annual convention held in 
1922. The report indicated difficulty in providing telephone 
facilities in three sections. In the West, the massive ranges 
of the Rocky Mountains presented a barrier some hundreds of 
miles in length, which it seemed almost impossible to span 
with poles and wire, either on roads or private right-of-way, in 
order to provide service. The only possibility which appeared 
feasible at that time was the use of one of the railway com- 
pany’s telegraph leads which were constructed on the railway 
right-of-way. 

Between the Western and Central regions, lay a stretch of 
rocky country extending from Winnipeg to Sudbury, some 
1000 miles in length. This country is very sparsely settled 
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and here again, the only solution appeared to be the use of 
the railway company’s pole lines. The third section, between 
Quebec and Saint John, required some four hundred miles of 
pole line through a part of the country practically uninhabited 
and where pole line construction would be very difficult. 

Although further committees were formed at subsequent 
meetings to report on the Trans-Canada project, it was not 
until the annual convention in 1928 that it was decided the 
time was opportune for a complete study of the construction 
necessary to provide Trans-Canada facilities. At that meet- 
ing the Bell Telephone Company of Canada was requested to 
proceed with an engineering study to determine what addi- 
tional facilities would be required to make available all- 
Canadian transcontinental service. 

Continued progress was being made by the separate tele- 
phone systems in extending toll service in each region and 
between regions. By 1927 plans had been made to span the 
three gaps separating the regions and by the end of 1928 tele- 
phone circuits were in operation in each gap. 


TRANS-CANADA REPORTS 


The preliminary report was submitted to the Executive 
Committee of the Telephone Association of Canada in April, 
1929, and outlined what progress had been made in the study. 
This report covered the circuit requirements, an estimate of 
revenue and some preliminary data on the route, transmission 
requirements, maintenance requirements and outside plant 
features. 

The final report was presented to the Executive Committee 
at the annual convention held in September of 1929. One of 
the more important items covered in the report was an estimate 
of costs. More complete data were also made available on 
the pole route, transmission requirements, maintenance fea- 
tures and outside plant features. The reports were adopted 
at this meeting and it was decided to proceed with the project 
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at the earliest possible date. Work was started in 1930 on 
the basis that each telephone system concerned would provide 
the facilities required in its own territory, thus bearing its share 
of the total cost. 

The project was scheduled for completion in 1932, the cir- 
cuit requirements being worked out so as to take care of the 
traffic in that year. 


TRAFFIC DATA 


A large amount of basic data was required before proceeding 
with the study of the Trans-Canada Telephone System. A 
questionnaire was therefore prepared requesting this informa- 
tion. Message figures were obtained for a number of years 
prior to 1929. These figures were used in preparing estimates 
of messages for the years from 1929 to 1932, which in turn 
formed a basis for determining the circuit requirements. 

Arrangements were also made to obtain quarterly reports 
of messages for 1929 and subsequent years. These reports 
were used to make periodic checks of the estimates so that, if 
necessary, the circuit requirements could be revised. 

The circuit layout was made as flexible as possible so that 
any large deviations from the estimates could be cared for by 
modifying the circuit layout. The original Trans-Canada 
study considered twelve circuits but actually only seven cir- 
cuits were placed in operation. 


Cracuit Layout 


It was necessary, before preparing the Trans-Canada re- 
ports, to define what circuits would be included in the study. 
This was governed by the following conditions which existed 
at the time the report was requested: 

By 1927, no through telephone circuits had been established 
through the Rockies, the district between Sudbury and Win- 
nipeg, and between Quebec and Saint John. However, as 
previously mentioned, plans were in course of preparation 
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providing circuits in each of these gaps by the end of 1928. 
Although the amount of business was still limited it was felt 
that the provision of direct circuits, and therefore faster serv- 
ice, would soon stimulate further business. Later events 
proved that these premises were well founded. 

In November, 1928, a circuit was established between Cal- 
gary and Vancouver, over the Canadian Pacific Railway Com- 
pany’s telegraph pole lines through the Rockies. In August, 
1928, Sudbury and Winnipeg were joined together by a direct 
circuit on the Canadian Pacific Railway Company’s telegraph 
pole line between these points. East of Quebec circuits were 
erected, partly on connecting company’s lines and partly on a 
new line, and joined the New Brunswick Company’s line at 
Edmundston. Two direct circuits were then made available in 
December, 1928, between Montreal and Saint John. 


CIRCUIT LAYOUT 


TRANS-CANADA TELEPHONE SYSTEM 
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At the end of 1928, therefore, circuits were available be- 
tween all adjacent provinces. These circuits functioned satis- 
factorily in providing telephone links between adjacent sys- 
tems, but the two wire voice frequency type of telephone 
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circuit has certain limitations which become apparent when 
attempts are made to make use of this type of facility for 
establishing very long telephone connections. The use of such 
circuits for long connections would also be unsatisfactory from 
the standpoint that frequent switches would be required. 

In order to provide a suitable grade of transmission between 
all points in the various regions in Canada, and particularly, 
for those cases where very long telephone connections are 
involved, circuits with high inherent transmission stability and 
good transmission quality are required. As it is not feasible 
to provide direct circuits between all systems, the circuits must 
be suitable for interconnection by means of switches, in order 
to establish built-up connections. 

As no specific plans were being made by the individual sys- 
tem to establish circuits between non-adjacent provinces and 
in view of the transmission requirements for the design of 
such circuits being more severe than those of much shorter 
length, it was decided that the Trans-Canada report would 
specify the circuit requirements between points separated by 
one or more provinces. 

The following table shows the Trans-Canada circuits ac- 
tually placed in operation and the number of circuit miles op- 
erating over carrier and voice frequency facilities. 








No. of Length Circuit Miles 











Group Circuits | of Group 
Jan. 1932 | in Miles | 1. Carrier} In V.F. | Total 
Winnipeg-Vancouver.......... 1 1744 925 819 1744 
Winnipeg-Calgary............ 3 925 1850 925 2775 
Winnipeg-Montreal........... 1 1578 1247 331 1578 
Montreal-Halifax............. 2 890 1244 536 1780 
WEEN sw die Ve bos eee bes 5266 2611 7877 




















It will be noted that there are four groups of circuits with 
almost eight thousand circuit miles. About 67 per cent of the 
total circuit miles is in carrier, the remainder being in voice 
frequency and consisting mainly of open wire facilities. 
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In addition to the circuits tabulated above, the Trans- 
Canada plans embraced other long haul facilities which form 
an integral part of the project, since they act as main feeders 
for the Trans-Canada circuits. The more important of these 
facilities, which are shown below, were built with the Trans- 
Canada circuits in such cases where they were not already 
available ;— 


No. of Ccts. Length of Group 
Group Jan. 1932 in Miles 
EEE cc ca cacccceccoces ot 3 819 
Calgary-Regina ...............0seeeee: 3 507 
Ss ¢o6 cccuppsocccoosesa 5 418 
Winnipeg-Toronto. ..............e008: 3 1278 
ON 3 622 


With this circuit layout taken in conjunction with the inter- 
provincial circuits, not more than two switches are required 
between any two of the main switching points in Canada. 


PoLE ROUTE 


The choice of a suitable pole route for the Trans-Canada 
circuits, involved a comprehensive survey of existing facilities. 
It has already been mentioned that at the time the report was 
undertaken circuits had been established between all adjacent 
provinces. The routes followed by these circuits were there- 
fore used as a starting point in the survey. 

In general, it was found that the existing routes were suit- 
able or could be made suitable at a smaller cost than any other 
route, considering at the same time the intermediate require- 
ments. The existing leads take the most direct route between 
the main switching centres, are comparatively free from power 
exposures and provide suitable locations for repeater points. 
Although complete rebuilding was required in many places and 
major changes necessary at other points the selection of any 
other route, in general, would have required a new and longer 
lead. 

Two major exceptions were made. In the case of the route 
through British Columbia it was decided not to use the Cana- 
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dian Pacific Railway Company’s lead, but to build a new lead 
about 150 miles south of the railway. It is expected that the 
choice of this route will result in improved service and it has 
the advantage that long lengths of cable are avoided, due to 
tunnels. Although the new route is nearly two hundred miles 
longer than the existing route, it passes through a settled dis- 
trict and can therefore be used to take care of circuits to 
intermediate points. 

The other exception was between Brandon and Winnipeg 
for some 200 miles where it was decided to keep away from 
the main lead. The new lead is about 40 miles longer, but 
avoids the necessity of rebuilding an old lead with as many as 
eight crossarms in certain sections. A long power parallel 
near Winnipeg is also avoided. 

The total length of the pole line is about 4200 miles, of 
which it was necessary to rebuild completely about 2000 miles 
and to carry out pole work for carrier transposing for some 
1500 miles. 


TRANSMISSION DESIGN FEATURES 


The transmission requirements for the Trans-Canada cir- 
cuits were engineered on the basis of meeting the limits recom- 
mended for the general toll switching plan. In view of the 
length of the Trans-Canada circuits many interesting trans- 
mission problems arose which are not normally encountered 
in designing the shorter haul facilities. 

Transmission design requirements in respect to transmis- 
sion equivalent, noise, crosstalk and distortion for both direct 
and switched connections indicated the desirability of restrict- 
ing the length of the voice frequency circuits and using carrier 
systems for the longer circuits. 

To obtain suitable transmission results it was necessary to 
provide the best available grade of outside plant facilities con- 
sisting of 165 copper wire on CS insulators at 8” spacing. The 
use of 165 copper on CS insulators has the advantage of lower 
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attenuation and of greater stability compared to the use of 
smaller gauge wire on ordinary toll insulators. With the larger 
gauge wire the fluctuations of equivalent are less with tempera- 
ture and humidity changes. The improved glass insulators, 
moreover, effect a marked reduction in attenuation and in the 
variation of attenuation with weather conditions. Eight-inch 
spaced non-phantomed facilities were required in order to meet 
the cross-talk design limits for circuits of the type and length 
involved in the Trans-Canada System. 

Certain limitations are imposed upon the number of carrier 
systems which can be operated in tandem. This resulted in 
the use of voice frequency facilities in a few cases where car- 
rier was available. It is interesting to note the extent to which 
carrier was used; as previously noted, about 67 per cent of the 
circuit miles is in carrier. 

The repeater points shown on the Trans-Canada route map 
have been so spaced that advantage is taken of the possibilities 
of the large gauge wire when erected on improved glass insula- 
tors at 8” spacing. 

Where carrier is involved line filters with a cut-off frequency 
of 5000 cycles have been used so that the circuits may be avail- 
able for the transmission of programs when required. 

In addition to the regular facilities, emergency assignments 
have been provided to take care of the carrier systems when 
failure occurs on the regular assignment. The emergency fa- 
cilities are, in many cases, inferior to the regular assignment 
and in the design work, it was necessary to co-ordinate the car- 
rier and voice frequency repeater points, both for the regular 
and emergency assignments of the carrier. 

A 2-A automatic pilot channel regulator is now being in- 
stalled on the Oshawa-Winnipeg carrier system (about 1250 
miles), while the Calgary-Winnipeg system (about 925 miles) 
is already equipped. This regulator equipment will further 
improve the stability of the circuits. A number of observa- 
tions made on the Oshawa-Winnipeg carrier system when 
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equipped with the 1-A pilot channel showed that under certain 
conditions large variations amounting to as much as 13 or 14 db 
occurred between the hourly reading. With the 2-A system 
these variations will be compensated for automatically. 


OuTsSIDE PLANT CONSTRUCTION 


The major portion of the outside plant consists of open wire 
construction. Short toll entrance cables exist at repeater and 
terminal points, the total length amounting to about one per 
cent of the length of the pole line. There are two sections of 
toll cable, totaling 78 miles in length. One section of 34 miles 
is located between Toronto and Oshawa, the other section, 44 
miles in length, is between De Beaujeu and Montreal. 

In view of the importance of the Trans-Canada circuits, the 
number of circuits superposed on each open wire pair and the 
absence of alternate routes through Canada for over three 
quarters of the length of the line, careful consideration was 
given to the choice of open wire facilities. Copper line wire 
165 mils in diameter is provided for a large part of the dis- 
tance. This gauge has the advantage of greater mechanical 
strength and therefore more freedom from storm damage and 
other circuit troubles, compared to the lighter wire gauges. 

It has already been pointed out that for transmission reasons 
it was decided to place the line wires at eight-inch spacing. 
This type of construction required a new system of transposi- 
tions in place of that which had hitherto been used. K-8 trans- 
positions have been installed in the section between Winnipeg 
and Vancouver, and k-8 and k-10 transpositions in about half 
the line between Winnipeg and Halifax, the remainder being 
voice frequency or alternate arm transpositions. 

The pole line was built to Class 1 requirements for heavy 
storm loaded areas. This provides the highest grade of pole 
line normally constructed for telephone purposes. For any 
new construction or reconstruction work western cedar poles 
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were used west of Winnipeg and creosoted pine for pole work 
east of Winnipeg. 

All toll entrance and intermediate cables have been carrier 
loaded suitable for the operation of “C” carrier telephone 
systems. As no loading system had been developed for eight- 
inch spaced conductors, it was necessary to modify the C4.1 
and C4.8 systems to obtain the proper characteristics. 

All joints on the open wire circuits used for carrier were 
soldered so as to reduce the possibility of high resistance un- 
balances. Transpositions were formed on the point side trans- 
position bracket. 


TRANSMISSION MAINTENANCE 


The maintenance of the Trans-Canada circuits has been the 
subject of careful study on account of the special conditions 
existing in Canada. It was appreciated that the maintenance 
of very long telephone circuits, in such a way as not to exceed 
the transmission variations contemplated in the design, would 
be far more difficult than the maintenance of the shorter cir- 
cuits with which the different telephone systems in Canada had 
become familiar. Such difficulties were aggravated due to the 
fact that seven separate systems were involved, each system 
having, in general, different testing methods. 

In order to co-ordinate the maintenance efforts and to assure 
the highest degree of efficiency and co-operation, so that satis- 
factory transmission could be maintained with a minimum of 
lost circuit time, suitable procedures and arrangements were 
adopted. The principal items in the plan are organization, 
intercommunicating facilities, instruction of maintenance per- 
sonnel and the adoption of uniform transmission maintenance 
practices and testing equipment. 

Each circuit in the system has a circuit control office located 
at one end, which is responsible for the satisfactory mainte- 
nance of the overall circuit or speech path, as distinguished 
from the physical plant required to provide it. The facilities 
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themselves are divided into units with an office at one end 
responsible for the maintenance work on the toll plant within 
the limits of its section length. The unit may be made up of 
open wire, cable or carrier facilities, with or without inter- 
mediate repeaters. If there are intermediate repeater offices, 
they are assigned the responsibility of maintaining, under the 
direction of the circuit unit control office, a section of the unit. 
An organization of this type simplifies the maintenance prob- 
lems and has the advantage of concentrating the supervisory 
personnel at a limited number of points. 

The necessity for uniformity in the transmission mainte- 
nance work was clearly recognized. A special instruction 
course was held, at which the operating personnel was suitably 
trained in an understanding of their responsibilities and in 
the uniform interpretation and application of maintance prac- 
tices. The Trans-Canada Telephone System adopted the 
standard practices of the Bell System in the United States for 
use in the transmission maintenance work, and these practices 
formed a basis for the instruction work at the course. Ar- 
rangements have been made to ensure that the transmission 
maintenance work is receiving uniform treatment throughout 
the system. 

In order to provide suitable means for quickly testing the 
lines and apparatus, standard testing equipment has been pro- 
vided at all repeater points and terminals, consisting of No. 5 
toll test boards or their equivalent and 7-A or 7-B transmission 
test boards. In addition, portable testing equipment is located 
at strategic points and is used where it is necessary to make 
tests in the field. 

As a check on how the maintenance work is being carried 
out, monthly reports of trouble are sent to the Chairman for 
all of the Trans-Canada circuits. 
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ORGANIZATION 


It was evident that an organization would be required to 
supervise and co-ordinate the work of constructing, maintain- 
ing and operating the Trans-Canada System. At a meeting 
of the Executive Committee of the Telephone Association of 
Canada, held in 1931, a Management Committee was formed. 
In addition to the Management Committee, there are several 
functional committees responsible to the chairman of the Man- 
agement Committee. These committees maintain contact 
with all branches of telephone operation. Under the Manage- 
ment Committee a clearing house is operated which receives re- 
ports of Trans-Canada revenue and sees that it is properly ap- 
portioned between systems and the necessary settlements car- 
ried out. This saves the necessity of each telephone system 
having to effect separate settlements with all other systems. 

Some of the more important work carried out by the func- 
tional committees might be mentioned. The adoption of Bell 
System standard operating practices and routing instructions 
has necessitated supplying all the systems with sufficient in- 
formation to place these practices and instructions in effect. 
Basic traffic records are being maintained for use in determin- 
ing circuit requirements. Service results have been checked 
in certain specific cases and it is expected to develop reports 
which will indicate the service results on a periodic basis. 

Standard maintenance practices are now in effect. These 
practices are kept up to date and are supplemented from time 
to time to take care of special or local conditions. Service 
results are checked on a monthly basis by means of trouble 
reports which are prepared for all Trans-Canada circuits and 
some of the longer interprovincial circuits. New circuits and 
changes in existing circuits are authorized by circuit orders 
and the detailed make-up of the circuit is covered by circuit 
layout cards. The original transmission design work of the 
Trans-Canada Telephone System, the scheduling of construc- 


242 


























THE TRANS-CANADA TELEPHONE SYSTEM 


tion work and the preparation of studies depending upon spe- 
cial requirements, have been some of the main functions of 
the Engineering Committee. The engineering of plant ex- 
tensions requires periodic reviews of circuit requirements and 
the determination of the best method by which facilities can 
be provided to take care of such requirements. 


CONCLUSION 


The Trans-Canada Telephone System has progressed, from 
an embryo stage some ten years ago, to an actuality on January 
25, 1932. The engineering and construction work has en- 
gaged the attention of the committees of the Trans-Canada 
System for the last three years. Results are now available for 
about three months’ operation and these have been up to ex- 
pectations. Excellent transmission has been demonstrated on 
the longest connections in Canada. The same close co-opera- 
tion in the future which has been exhibited in the past between 
the major telephone systems in Canada would appear to assure 
the continued success of the Trans-Canada System. 

SYDNEY BONNEVILLE 
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The Western Electric Company as a Dis- 
tributor to the Bell System 


VERY individual is a consumer, but the goods he consumes 
have usually been produced some distance from the point 
of consumption. For instance, a simple breakfast for an aver- 
age family will probably include fruit from California, toast 
made from Minneapolis flour, bacon from Chicago, sugar from 
Cuba and coffee from Brazil. Production has in the main con- 
gregated in large metropolitan centers, and goods must be trans- 
ported one or more times before they reach the consumer. 
The general work of gathering commodities from world wide 
points, assorting, grading, selling, packing, shipping, trans- 
porting and storing until they are ready for the consumer in 
his own neighborhood, is commonly known as distribution. 
Criticism has frequently been leveled at our modern distribu- 
tion system because it sometimes happens that the cost of dis- 
tribution is more than that of the goods distributed. Efforts 
have been made to eliminate the long string of so-called middle- 
men, but if goods are to be available to the consumer in his 
own vicinity, some one must accumulate them, assume the risk 
of deterioration and loss, carry investment, store, sell, extend 
credit, pack and ship the merchandise. Our experience in this 
country seems to prove that these functions can best be per- 
formed by people specializing in them, and manufacturers have 
usually found it desirable to let wholesalers perform this 
service. Regardless of whether these functions are assumed 
by the manufacturer, jobber or chain store, no way of elimin- 
ating the operations has yet been found and they remain a sub- 
stantial element in the cost of living. According to the last 
census, one-eighth of all the people gainfully employed in the 
United States were engaged in wholesale and retail distribution. 
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The Bell System is a large consumer of merchandise. The 
maintenance and extension of its plant throughout the United 
States requires the use of tens of thousands of different articles. 
The problem of assembling in the proper place the wide variety 
of material required by the System does not differ materially 
from the general problem of distribution. It does differ from 
the general custom, however, in that through the distribution 
branch of the Western Electric Company, the Bell System has 
developed its own wholesaler which does for the System the 
work of the so-called middlemen. 

This unusual arrangement came into being with the develop- 
ment of the supply contract between the operating telephone 
companies and the Western Electric Company. Under this 
contract the Western Electric Company agrees to manufacture 
or purchase material which the telephone company may rea- 
sonably require for its business, and to maintain distributing 
storerooms at points mutually agreed upon; also to receive, 
store, repair and reissue or otherwise dispose of, surplus ma- 
terial which has been removed from plant. This system was 
started in 1901 with the signing of the first supply contract by 
the Bell Telephone Company of Philadelphia (now the Bell 
Telephone Company of Pennsylvania), and was rapidly devel- 
oped until at present there are distributing houses in thirty-two 
of the principal cities in the United States serving all the op- 
erating units of the Bell System. 

Through these houses and the general departments with 
which their activities are co-ordinated, the Western Electric 
Company exercises all functions of the wholesaler; i.e., future 
demands are estimated, requirements are combined, contracts 
are made with suppliers for the amount of material required, 
or production in its own shops is authorized. The Distributing 
Houses purchase, store, carry investment, sell, extend credit, 
pack and ship as required by their customers. They carry in 
stock a large assortment of merchandise, including apparatus, 
cable and small switchboards of Western Electric manufacture; 


245 











BELL TELEPHONE QUARTERLY 


wire, strand, crossarms, pole line hardware, electrical supplies, 
tools, paints, oils, janitor supplies, stationery and office sup- 
plies and numerous items of wide variety, even to china for 
restaurant use and a limited stock of medical and first aid 
supplies. 

The plan whereby a number of separate corporations which 
collectively comprise a System in effect own their own whole- 
sale source of supply is unusual, and has many advantages. 
By means of this arrangement the demands of all the com- 
panies comprising the Bell System are combined and purchased 
through a single purchasing agent, thereby securing the ad- 
vantage of quantity purchases with a minimum purchasing 
expense. 

The business is obtained without the maintenance of expen- 
sive selling organization and, since the customer’s credit is 
established, there is no expense for a credit and collection de- 
partment and no losses from bad debts. 

For these reasons the Western Electric Company is free to 
devote its attention mainly to the control and adjustment of 
production and to refinement in methods and management, 
rather than to the usual problem of making sales. Since the 
corporations comprising the System could not individually get 
these advantages for themselves, the development of a Bell 
System distributor is clearly of economic advantage to the tele- 
phone companies and, assists them materially in their efforts 
to provide “the best possible service at the lowest possible 
cost.” 

The distributing system consists of general warehouses at 
Chicago, Ill., Kearny, N. J., and Baltimore, Md.; and distrib- 
uting houses and repair shops in the following cities: Boston, 
New Haven, New York, Brooklyn, Newark, Philadelphia, Pitts- 
burgh, Washington, Atlanta, Louisville, New Orleans, Jackson- 
ville, Detroit, Cleveland, Cincinnati, Indianapolis, Chicago, 
Milwaukee, St. Louis, Kansas City, Oklahoma City, Dallas, 
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Houston, Omaha, Minneapolis, Des Moines, Denver, Salt Lake 
City, San Francisco, Los Angeles, Seattle and Portland, Oregon. 

The general warehouses located at the manufacturing plants 
are known as merchandise departments. They receive, pack, 
store and ship the products manufactured at those plants and 
conduct all commercial transactions incidental thereto. Dur- 
ing the year 1931 the value of the goods sold by these depart- 
ments averaged $670,000 per working day. In 1930 the cor- 
responding figure was $855,000, and in 1929 it was in excess 
of $900,000 per working day. The packing and physical han- 
dling of merchandise in such quantities is an industrial opera- 
tion of considerable magnitude, and has been the subject of 
engineering studies of broad scope. As a result of these stud- 
ies, material handling equipment has been developed and stor- 
age buildings have been designed to fit the particular needs of 
the business. 

The packing, physical handling and storage processes were 
analyzed in minute detail before the new warehouse recently 
completed at Kearny was designed. Equipment especially 
suited to the products was planned, and finally a building to 
house that particular equipment was erected. Since the prod- 
ucts of the shops vary in size from small parts weighing a few 
ounces to articles which, when crated, weigh several thousand 
pounds, special equipment and special buildings greatly facili- 
tate the movement of merchandise. 

The systems installed are designed so that as material comes 
from the shop it is placed on moving conveyors, packed while 
in motion, as far as practicable, and transported to its proper 
place for storage without having been removed from the con- 
veying system. The same system also takes outbound ma- 
terial by continuous moving processes from storage locations 
to checkers, packers, shippers, freight cars or motor trucks. 

The Kearny warehouse is in two parts. One, a multi-story 
section with relatively low ceilings for the storage of material 
packed in small containers which can be economically handled 
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on conveyors. The other, a special section with a ceiling 
height of approximately 50 feet, designed for operation with 
large cranes. Heavy and bulky material, piled to a height of 
approximately 35 feet, is stored in this section. The handling 
from conveyor to storage and from storage to freight car is 
done by electric cranes. 

The packing department includes special machinery for cut- 
ting packing material to size, multiple nailing machines for the 
manufacture of cases, automatic sealing machines for cartons, 
and numerous other devices for reducing packing costs. Pack- 
ing developments include also a study of packing materials and 
the standardization of material and methods best suited to the 
particular product. These studies on cartons and containers 
have reduced packing costs by more than $1,300,000 during 
the last five years. Fundamental studies are constantly being 
made to determine the quantities to be packed in both pre- 
liminary and final containers, so that the product may be moved 
through to ultimate destination at minimum expense from the 
System’s standpoint. 

In addition to the general range of commercial activities, a 
very important function of the merchandise departments is the 
scheduling of the factory output and its distribution among the 
various customers, so that the plans of the operating companies 
and of the Installation Department of the Western Electric 
Company will be co-ordinated. 

The functions of the distributing houses are to receive the 
Telephone Companies’ orders for merchandise, to see that the 
material is delivered when and where it is wanted, to carry on 
the commercial functions incidental to the purchase and sale 
of commodities and, through the distributing house shops, to 
repair and make available for reuse, material which has been 
temporarily removed from the telephone companies’ plant. 
For various reasons, such as moves or changes in layout by 
subscribers, discontinuance of service, new developments and 
many other causes, apparatus is continually removed from 
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plant. To facilitate the economical disposal and repair of such 
material, a properly equipped repair shop is a part of each 
house. When material is removed from plant and returned 
to the distributing house it is carefully examined, tested and 
classified, and that which can be repaired and for which there 
is demand is reconditioned and made available for reuse. 

In general, the operating requirements which the repaired 
article must meet are furnished by the Bell Telephone Lab- 
oratories. Requirements on finish and appearance are usually 
specified by the Telephone Company. Constant studies by 
staff engineers, in co-operation with the shops, the Bell Tele- 
phone Laboratories, the American Telephone and Telegraph 
Company and Associated Companies, have resulted in the de- 
velopment of a standard technique for all shops. Machinery, 
tools and operating procedures are developed and standardized 
by a branch of the Sales Engineering Department which also 
supplies specifications and working instructions in practical 
form. The entire product is subjected to exacting inspection 
by skilled mechanics and the work is periodically checked by 
experts to insure complete compliance with the high standards 
of the company and the System. 

Ordinarily, the object of a distributor is to make money, 
and the degree of accomplishment is shown by the rate of re- 
turn on the capital invested. While it is important that the 
Western Electric Company’s distributing business earn a rea- 
sonable return, the objective is not primarily to make money, 
but to have available when needed the material required by the 
Bell System for carrying on its operations. 

Since the degree of accomplishment of such a purpose can 
not be measured by the rate of net return, it is necessary to 
have other means of determining the extent to which this func- 
tion is fulfilled. This information is secured in various ways. 
The distributing houses are more than mere warehouses, they 
are contact points between the Western Electric Company and 
the telephone companies, and it is the duty of the managers 
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to familiarize themselves with the telephone companies’ prob- 
lems and to have knowledge of their plans, as though they 
themselves were a part of the telephone company. It is their 
duty, also, to inform the operating companies as to what can 
be expected in the way of delivery, so that the plans of the 
latter can be intelligently made and carried out with the mini- 
mum of interruption. 

Central office and large construction projects are co-ordi- 
nated from inception by what is known as the questionnaire 
system, whereby the plans of all departments affected are co- 
ordinated with the production schedules at the factory. 

Ordinary daily deliveries from warehouse stock are coming 
to be more and more on pre-determined schedules established 
by the customers themselves. In most cases the telephone 
company’s main garage is located immediately adjacent to the 
warehouse, and deliveries are made daily in accordance with 
the particular plan of distribution which the telephone com- 
pany has in effect for deliveries in metropolitan areas. Under 
the Bell System plan for metropolitan distribution the service 
is practically immediate. It would be immediate if Western 
Electric stocks were never exhausted. Unfortunately, how- 
ever, there are peaks in demand or delays in securing material 
which temporarily cause a shortage. Our experience has been 
that by diligent effort we can confine such shortages to a 
number not exceeding 34 of 1 per cent of the items carried and 
we have, therefore, established as a standard that 99% per 
cent of the items carried in stock shall be on hand available for 
delivery at all times. Records are maintained so that those 
in charge of merchandising operations at the houses can at any 
moment check the actual performance against the standard. 

When projects, additions or operations not on the question- 
naire basis are to be started by the telephone companies, it is 
imperative that the material be available as needed or the work 
can not proceed. A shortage of material would have the same 
detrimental effect as shortage of workmen. Obviously, how- 
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ever, if material is made available at great expense or at un- 
necessarily large investment in merchandise, the cost of the 
material will be substantially increased, due to high cost of 
distribution. Good management, therefore, requires that 
service to customers, distribution expense and merchandise 
investment be continuously kept in proper relation to each 
other. 

The correlation of these elements of the business has been 
the subject of much study and has resulted in two develop- 
ments, viz., Standard Ordering Formule and the Bell System 
Quarterly Forecasting Plan. Each purchase of merchandise 
sets in motion a chain of operations, such as the determination 
of the proper amount to buy, the preparation and mailing of 
the actual order, inspection and transportation of material, its 
receipt and physical handling into storage, the making of re- 
ports and records, the approval and payment of invoice from 
supplier, etc. Each of these operations adds in some measure 
to distribution expense. If articles of small value are pur- 
chased too frequently, expense is incurred unnecessarily. On 
the other hand, carrying charges on merchandise are conserva- 
tively estimated at an annual cost of not less than 10 per cent 
of the value of the material, so that unnecessary expense is 
also incurred by needlessly large investment. Good mer- 
chandising, therefore, requires that the quantity specified on 
each purchase be determined by the relation between expense 
and carrying charges. 

This has been the subject of engineering studies and formulz 
have been published so that in each case the quantity of ma- 
terial which will cause the smallest sum total of expense and 
carrying charges can be readily determined. These formule 
show that the quantities purchased at a single time should be 
sufficient to last from a week to a year, depending on the move- 
ment and value of the article. The application of these formu- 
le at a typical house to each item in the normal assortment of 
high and low value items that comprise the merchandise in- 
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vestment showed that an investment equal to 47 days’ sales 
from stock was the most economical quantity that could be 
carried. When a stock is once adjusted to the proper amount 
the merchandise investment can not be reduced further without 
loss, unless operating expenses are reduced simultaneously. 
There is, therefore, a necessity for unremitting attention to 
these problems. It should be noted in passing that control of 
merchandise investment can be had only by constant study by 
specialists, as stocks are based on estimated demands from a 
single customer and if the demands happen to be less than ex- 
pected there is no other outlet—stocks can not be moved by 
bargain sales. 

The Bell System Quarterly Forecasting Plan is a major effort 
to solve the service problem and reduce the cost of material. 
In brief, it is a plan for determining in advance the quantities 
of material which the System will require for carrying on its 
operations. Its foundation is the forecasting of demands for 
a relatively small number of principal items based on construc- 
tion programs. It includes also the development of mathe- 
matical tables to show ratios of associated items of lesser im- 
portance to the principal items, and the development of what 
might be called experience tables which show the relation be- 
tween many items of material and some factor of the business 
which causes their usage. The value of such a plan will be 
obvious from consideration of the following sequence of events. 

Before material can be delivered operations must be fi- 
nanced, raw material secured, plant and machinery provided, 
workmen employed and trained, goods must be manufactured 
and transported to the points where needed. No deliveries 
can be made until all these processes have been completed. 
However, several months are required to complete these proc- 
esses and when they are started the quantities that will be 
needed are not known—they must be estimated. If the esti- 
mates are too low, sufficient material will not be available. 
The shortage may be considerable and must be made up by 
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manufacturing on an emergency or overtime basis at higher 
cost, or construction costs will be increased due to delay and 
changes in plans. Allocating that which is available causes 
additional expense and shipment by express frequently adds 
further to the charges. If the estimates are too high, surplus 
merchandise probably worth millions of dollars must be carried 
and stored. This expense is usually incurred by the manufac- 
turer, but the carrying charges must sooner or later be absorbed 
in the cost of the article. 

This development offers far-reaching possibilities for reduc- 
tion in costs. For example, the houses have in stock a quantity 
of merchandise estimated to last approximately 50 days. If 
these stocks could be reduced to 49 days, or by a single day’s 
usage, capital to the extent of $150,000 would be released for 
other purposes. A similar amount of capital would be released 
for every additional day’s supply of merchandise that could be 
eliminated, but this is only at the houses. Basic stocks on hand 
at manufacturing sources are several times larger than operat- 
ing stocks at distributing houses; so that if by more accurate 
knowledge of future requirements the quantity on hand is re- 
duced by only a few days’ supply, a very substantial amount of 
capital would be released for other uses. 

In addition to its effect on service and investment, more ac- 
curate knowledge of demand will reduce first cost of the product 
itself, not only by reduction of emergency and overtime opera- 
tions, but by the carrying on of the manufacturing operations 
on a more even schedule, thus reducing expense by avoiding 
frequent starting, stopping, changing from one product to an- 
other, turnover of workers, etc. The Bell System Forecasting 
Plan is the most fundamental and systematic effort that has 
yet been made to co-ordinate demand, production and distribu- 
tion of merchandise for the Bell System. 

The general subject of distribution expense is under con- 
tinuous study. Since the functions performed are identical at 
all locations, studies and conclusions, when reached, are ap- 
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plicable to all. All the operations performed at the distribut- 
ing houses have been studied in detail with three points in view; 
first, to see if any operations could be eliminated; second, to 
see if those which remained could be simplified; and third, to 
see if they could be performed by mechanical means. 

Operating expenses at distributing houses are systematically 
studied and compared. The competition and rivalry arising 
from these comparisons has been the source of many improve- 
ments in methods and has produced economical results. The 
output of about 70 per cent of the employees at distributing 
houses is measured by a Standard Measurement Plan. 

When new methods are originated they are usually tried at 
one location and development completed in actual use. When 
perfected they are introduced at all locations. Each distrib- 
uting house is periodically inspected to insure that the quality 
of work conforms to the company’s standard, that approved 
methods are followed, and that current rates of operating ex- 
penses are satisfactory. The routines, forms and equipment 
used at distributing houses have been standardized, so that 
when a change or improvement is made it can be introduced 
simultaneously at all locations. 

During the past ten years the sales to companies comprising 
the Bell System have averaged $250,000,000 annually. A busi- 
ness of this magnitude, carried on in many separate cities 
throughout the United States, requires administrative methods 
developed for the peculiar nature of the business. In addition 
to those checks and tests which determine the extent to which 
the Western Electric Company fulfills its service functions, it is 
also necessary to have information showing the condition of the 
business at all times from an administration and financial point 
of view. Among other things, the volume of the business by 
the principal classifications of merchandise must be available; 
also exact knowledge of operating expenses divided into more 
than twenty classifications. The capital invested must be 
analyzed between merchandise, receivables, plant, cash and 
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payables and, for purposes of control, the length of time the 
merchandise investment will last, or number of day’s stock on 
hand, must be computed. 

These factors are woven into an operating plan in the fol- 
lowing manner: The probable sales for the following year are 
estimated in November, the estimates being based on the plans 
of the operating telephone companies. These estimates be- 
come the basis of an annual budget which includes the factors 
enumerated above. The budgets are carefully studied from all 
administrative angles and when approved constitute a master 
working plan. Reports are made monthly by each distributing 
house on forms similar to the budgets, and these monthly re- 
ports show where each house stands in the execution of the 
plan. By means of this system the business is always under 
control, though operations are carried on in many locations. 

During the ten years prior to 1931 the growth was very rapid 
and caused many of the distributing houses to outgrow the 
premises in which they were located; consequently during that 
period it was necessary to provide entirely new buildings for the 
operation of distributing houses in eighteen different cities. In 
each case the buildings were designed to furnish good working 
conditions for employees, to provide for the particular needs of 
the business as developed by operating experience over a long 
period of years, and to be in keeping with their environment 
and the high standards of the Bell System. 

In conclusion, it is worthy of note that this business is con- 
ducted by the distributor for the consumer. It has no view- 
point except the consumer’s, and no policy except what is best 
for its customers. Although the business is obtained without 
competition, efforts to make distribution better and cheaper 
have been unceasing. While accurate costs among the whole- 
sale trades are difficult to obtain, those that are available show 
that the Western Electric Company distribution costs are 
among the very lowest in the nation. 

W. H. Granam 
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Budgets and Budgetary Control 


An address delivered at the Annual Joint Meeting, sponsored 

by the Baltimore Chapter of the National Association of Cost 

Accountants and associated organizations, Baltimore, Md., 
March 22, 1932 


HEN our first parents were expelled from the Garden of 

Eden, they were told that “in the sweat of thy face 
shalt thou eat bread.” Since then planning and provision for 
the future have been essential to the existence of the human 
race. Our best test of this is that the principle of evolution 
which we term the survival of the fittest has operated to re- 
move speedily from the scene of action those individuals and 
tribes who took no thought for tomorrow and felt no responsi- 
bility for providing against future needs. At the same time, 
history records interesting examples of planning and foresight. 
We have the account of Joseph with his dream of seven lean 
cattle which devoured seven fat cattle—a dream which warned 
of famine to come and was heeded, with the result that the 
people stored up grain in the years of good harvests which tided 
them over the time of scarcity which followed. In these early 
stories, warnings as to the future came from dreams, from the 
utterance of oracles, or from other sources little more depend- 
able. Prognosticators of business conditions and economic ex- 
perts with their art were yet to come. Yet forecasts of our 
ancient ancestors, particularly when these were based upon 
sound interpretations of natural law and hard experience, were 
in some cases realized as is true today. 

The period through which we are passing, characterized as it 
is by grave disturbances in economic conditions not only in the 
United States but throughout the entire world, has stirred many 
minds to search for the fundamental causes which have brought 
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about such widespread maladjustment. It has also led many 
to search and to prescribe remedies therefor; remedies, some 
worse than our troubles, designed, if not to prevent entirely the 
wide swings between prosperity and depression hitherto char- 
acterizing the business cycle, at least to diminish their ampli- 
tude. 

The problems both of diagnosis and of remedies are exceed- 
ingly complex. Many factors have contributed to bring about 
the present depression—the World War, our emphasis of pro- 
duction without the same emphasis on the problems of distribu- 
tion and consumption, credit abuse, and so on—and even if we 
ever could reach a general agreement as to the real causes, it 
would be difficult to appraise their relative importance. In 
some cases it would not be easy to say with certainty what is 
cause and what is effect, and probably it is too much to expect 
the Master Builder to endow this generation with sufficient wis- 
dom to solve all of the problems which now perplex us. Never- 
theless, fallible and limited as we are, out of the serious study 
which is being given to correct our present troubles we shall 
make progress and some ideas of practical value will emerge to 
lift our economic order to higher levels. 

In the literature which has so far appeared probably no single 
thought is expressed more frequently than the plea for more 
systematic and definite planning of our industrial and economic 
processes. On all sides there are suggestions and demands for 
forward programming to the end that the operation of business 
may be kept on a more even keel. As to just how this is to be 
done and the extent to which it should be carried, there is again 
no general agreement. We see it developed perhaps to its full- 
est extent in Soviet Russia where, proceeding from a revolution 
which broke down the existing economic order, an effort is under 
way to build a system in which all industrial and economic plan- 
ning are functions of the State. Few indeed are the responsible 
Americans who would countenance a system so remote from our 
policy of individual liberty and initiative and the laissez faire 
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policy on which our own economic progress has been based. 
There are, however, many outstanding business leaders as well 
as economists who believe that we must find means for more 
effective stabilization of industry and who are confident that 
more co-operative planning through trade associations, confer- 
ences of business leaders, national advisory boards, and par- 
ticularly through industrial self-control, may be undertaken in 
ways which will be entirely consistent with the ideals of indi- 
vidualism which have always characterized our thought. 
Doubtless the only lasting solution to our problems must come 
from within our social, economic and industrial order. We 
have been too prone to pass our puzzling problems to govern- 
ment for political solution, or solution by mandate, yet no gov- 
ernment is wiser than its people. 

I have referred to these fundamental problems of our indus- 
trial and social order only because they seem to indicate clearly 
that the world today, perhaps more than ever before, has be- 
come concerned with the general subject of planning and pro- 
gramming, particularly in industry, and certainly within the 
limits of a particular business enterprise forecasting and budget- 
ing offer the most effective means which have been devised for 
bringing about co-ordination of activity. 

Again, the difficulties which we are now facing may well bring 
about re-examination of our methods of forecasting and plan- 
ning. We are having impressed upon us through experience 
which has too often been bitter, the truth contained in an an- 
cient saying—‘ No man liveth to himself alone.” What man, 
what business, or even what nation is not at the present time 
affected in some measure by world conditions entirely beyond 
any single control. The moral to be derived from this experi- 
ence seems clear. No business enterprise can safely chart its 
own course without at the same time giving most careful con- 
sideration to the probable effects of the currents and tides of 
general business which it is likely to encounter. Programs 
must be developed in the light not only of experience and 
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prospects within the enterprise itself, but also from the view- 
point of the probable tendencies of those external factors which 
will affect future progress. To be sure, it is not always easy to 
determine the course of these factors, but to ignore them is folly. 
Such external data should be available in the formulation of 
judgments on which programs are to be based. 

Briefly then, we have two general considerations in connec- 
tion with business forecasting and planning which seem to be 
especially emphasized by the conditions of today—First, in- 
dustry must in one way or another develop for itself, and from 
within, more definite methods of planning and programming 
its activities, and Second, consideration must be given to the 
probable trends of general business activity and more especially 
of those external factors which are most directly related to the 
activities of the particular enterprise concerned. 

Turning now to the more specific phases of the subject of 
budgeting and budget control, let me state that I speak from 
experience gathered in the main in the telephone industry and 
I recognize that the problems of the telephone business differ 
somewhat at least from those of the ordinary unregulated busi- 
ness. I believe, however, that the philosophy which underlies 
our practices is sound in theory and is applicable to the broader 
field of budgetary practice. 

What is “budgeting”? Is it as many regard it, a species of 
“black magic”? No, the undertaking is in no way mysterious. 
It is primarily the preparation of an overall management pro- 
gram through which the proposed future activities of an enter- 
prise may be correlated and translated into terms of the in- 
come statement and balance sheet. The term “budget” is not 
an entirely satisfactory one for it may carry with it certain 
implications brought over from the governmental field. Gov- 
ernmental budgets from the point of sound principle should 
proceed from conservative estimates of revenues reasonably 
available and show activity and related expenditures planned 
accordingly, while commercial or business budgets should, to 
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serve their real purpose, be plans or programs prescribing an 
orderly development of the business or industry under con- 
sideration. Budgets approached from the viewpoint of gov- 
ernmental procedure, are always subject to the danger that the 
items of expenditures included therein be looked upon as ap- 
propriations definitely made for specific purposes and therefore 
to be spent, or again as bogeys which have been set up as 
standards of accomplishment. Any over-expenditure therefore 
brings risk of censure to those responsible. Of course, in any 
business enterprise, definite appropriations to be spent for cer- 
tain particular activities have their proper place. So, too, do 
standards by which achievement may be measured, and these 
standards when set in advance furnish an incentive which may 
well result in increased individual effort and in a higher degree 
of team work. To use the commercial or business budget, 
however, solely for these purposes definitely defeats its end. 
Why should a business enterprise budget or plan its course? 
The answer to this question is also a simple one. Planning is 
necessary because the modern economic system with its related 
social order is highly dynamic in character. What we usually 
call the economic machine is, in effect, a living organism. Con- 
ditions in the sphere of economic life are constantly in a state 
of flux. Change is ever in progress in markets, in sources of 
supply, in prices, in business organization, in methods of pro- 
duction and distribution, in habits of consumption—to name 
only a few of the elements of economic existence which every 
business man recognizes. And behind the outward and visible 
change in such elements as these, a process of modification is 
continually taking place in economic relationships, in ethical 
standards, in political beliefs, in social customs, morals, and 
ideals, and in all those fundamental and frequently intangible 
forces which wield an influence over the destinies of the human 
race and all of its institutions. Moreover, these changes do not 
occur in a steady uniform flow. On the contrary, they come 
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and go, they vary in intensity and in radius; they may be con- 
tinuous, discontinuous, or periodic. In the case of any busi- 
ness institution, the objective of budgeting is to forecast these 
prospective changes, to appraise their probable importance, and 
to translate them into estimates, plans and policies relating to 
the future operations of the particular enterprise. 

Budgeting programs should be made up in the light of the 
best available information at the time of preparation. They 
cannot, and should not, be regarded as strait-jackets within 
which the business is confined. Conditions change monthly, 
and even daily. Few indeed were the programs for last year, 
prepared let us say in the closing days of 1930, which did not 
require very substantial revisions during 1931. Clearly, in 
times like these planning or programming is more than ever 
needful but programs must be flexible and subject to continual 
readjustment. To be sure, the times are unusual, but in a 
sense all times are unusual. We never have lived and it is safe 
to say we never will live in a static world. How then can we 
plan or program most effectively? It seems to me that the an- 
swer is that it must be a continuous process, inseparable from 
the current operations of the business. The budget provides a 
means from time to time of taking stock, of bringing together 
anew the programs of the various departments of a business in 
order that they may be reviewed, revised if necessary, and co- 
ordinated so that the enterprise may be kept on an even keel 
and that expenses may be regulated in accordance with the 
probable overall results of operation. Approval of a budget or 
a program thus gives each of the various departments in the 
business assurance that its own particular program appears to 
be sound and may be undertaken. However, as time goes 
on, factors hitherto matters of estimate become matters of 
knowledge. Changes in the price levels of commodities, move- 
ments upward or downward in general business, the discovery 
that previous views of revenue or of the cost of certain activi- 
ties no longer prevail—any of these factors may raise question 
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as to the desirability of modification of programs under which 
the company is currently proceeding. Summed up, continuous 
planning or programming subject to review as frequently as in- 
ternal or external conditions warrant, appears to offer the best 
possible means of assuring that operations are kept well co- 
ordinated and that all departments are working harmoniously 
toward a common goal—this in brief is budgeting. 

As to the form of budget or planning procedure best adapted 
to meet the idea of continuous programming, there are varying 
ideas. In the main there are two general types—“ long term” 
and “short term” planning: 

The line of demarcation between the two types may not be 
especially well defined; and of course the differentiation be- 
tween them will tend to vary among different types of business 
enterprises. In general, “long term” planning may be de- 
scribed as comprising those processes of intelligent prevision 
which are necessary, first, for reaching sound conclusions in re- 
spect of such matters as the fundamental, rational status of an 
industry in economic society and the average level, or rate of 
growth, of business volume which is consistent with that status; 
and second, for the development of progressive business policies 
which are in tune with prospective economic and social trends. 
“Short term” planning, on the other hand, comprises those 
processes which are necessary for the determination and ap- 
praisal of the prospective changes in the economic and social 
order which are likely to be fleeting in character, and for the 
formulation of those temporary plans and practices best 
adapted to adjusting the particular business to these transitory 
conditions. Respecting “short term” planning, there has in 
recent years been a tendency on the part of some companies to 
provide that the budget be revised quarterly, each time an ad- 
ditional three-month period being added, thus furnishing a pro- 
gram which is continuously twelve months in advance. The 
Bell System telephone companies have adopted a somewhat 
different method which I shall later describe. 
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Whatever machinery is set up, however, it would seem that 
under no budget philosophy which is soundly conceived should 
programs be prepared, say, for a calendar year and then be for- 
gotten, except for comparisons with actual results, until the 
time recurs for a new program to be outlined, for this practice 
of comparing actual results with prior estimates to measure ac- 
complishment is of little value. The true measure of the de- 
gree of efficiency and economy with which work has been done 
can be obtained only through carefully devised unit cost meth- 
ods. In other words, costs must be related to units of work 
actually performed rather than to the volume of work which it 
was expected would be done. 

Let us assume, for example, that the budget is prepared for a 
twelve-month period, that the estimate is broken down on a 
monthly basis, and that comparisons are made each month be- 
tween the budget figures and actual results. An overrun of an 
expense item for the early months of the period may be due to 
the fact that the program is proceeding more rapidly than was 
planned, in which event it may be expected that expenses for 
later months will show a corresponding falling off from the 
budget figures. On the other hand, such an overrun may occur 
when the program is proceeding as originally expected and may 
be due to the fact that the original estimates of cost were too 
low. Again, overall results may be running very close to those 
estimated although there has been a slippage in the program 
which has been offset by higher costs of the work done. 
Clearly, in the latter event the experience gained as to actual 
costs might warrant reconsideration of the program even 
though for the elapsed period overall results seems to be run- 
ning very near those estimated. Budget comparisons with 
actual results are of little or no value until they have been 
analyzed in the light of the actual progress of work and such an 
analysis may be expected to be of aid only in determining 
whether or not the program continues to be a sound one. 
Budget comparisons to be of value must look toward the fu- 
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ture and their real worth lies in the light which they may throw 
on programs of work still ahead. 

So much for the general philosophy underlying the use of the 
budget as an aid to the administration of any business enter- 
prise. Let me now sketch briefly the methods and practices 
followed by Bell System telephone companies developed as the 
result of an experience of about twenty-five years in budget 
making. The Bell System comprises the American Telephone 
and Telegraph Company and twenty-four Associated Tele- 
phone Companies furnishing local and toll service within their 
own particular areas. The American Company is the parent 
organization, owning and operating the long distance telephone 
lines which connect the lines of the Associated Companies. It 
carries on research and development work for all of the System 
companies, not only along technical lines devoted to the ad- 
vancement of the art of telephony but also in fields, such as 
accounting and statistical methods, operating methods, com- 
mercial methods, etc., where fundamental work, the results of 
which will be of value throughout the System, may more effi- 
ciently and economically be undertaken at a central point than 
at many places. A large staff organization, comprising over 
7,000 persons, when the personnel in its laboratories is included, 
is maintained for this work and its services are at the disposal 
of the Associated Cumpanies for advice and assistance on any 
problems which may arise. The American Company also does 
most of the financing necessary to provide for the growth of the 
System. The manufacturing of telephone apparatus is carried 
on for the System by the Western Electric Company which also 
acts as purchasing agent for the telephone companies. 

The type of organization in each of the Associated Com- 
panies is functional, the work of the companies being handled 
by nine different departments. The traffic department, for ex- 
ample, has the responsibility for the handling of calls, the com- 
mercial department for business relations with users of the 
service, the plant department for the construction and mainte- 
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nance of the properties, the engineering department for the 
planning for plant extension and the determination of the type 
of plant to be built, and so on, each department being charged 
with its own particular function. Obviously, organizations of 
the type and size of the telephone companies can operate with 
a high degree of efficiency only if there is constant co-ordina- 
tion of departmental efforts, not only in the current operations 
of the business but also in the preparation of plans for the fu- 
ture. Careful “long term” planning for the future with us has 
particular importance because we must continually be adding 
new plant. Most industries in times of depression can entirely 
suspend their growth; telephone companies cannot. Even in 
1931, gross expenditures for construction and replacements ag- 
gregated nearly $400,000,000 while net additions to plant 
amounted to about $150,000,000. We sell service rather than 
goods, and with the extension of service there must be exten- 
sion of plant facilities, even though other plant may not for the 
time being be fully used. Furthermore, it is of the highest im- 
portance that our new construction be planned wisely, not only 
to meet present needs but with a view to probable requirements 
for a considerable period in the future. For each important 
city there is accordingly maintained what is termed a funda- 
mental “long term” plan, forecasting for some years ahead not 
only the probable growth in population and in requirements for 
telephone service but also in such matters as the probable geo- 
graphical trend of business and residential sections. These 
plans, kept under frequent review, furnish the background for 
a long range program into which may be fitted the solution of 
such problems as the desirable location and size of central office 
buildings, the location of principal conduit and cable runs, etc. 
Similar fundamental plans are made regionally, outlining the 
probable future growth of toll traffic and developing a basis for 
handling the installation of cables, whether underground or 
aerial, in a manner which will be consistent with the long range 
view. 
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Thus there is back of our budget practice a great deal of 
systematic planning and fundamental research not translated 
at the moment into precise estimates of cost or even into defi- 
nite work schedules but all contributing to give assurance that 
those projects under present consideration, when finally under- 
taken, will be so planned and engineered that they will form an 
orderly part of a comprehensive program looking some years 
into the future; a program designed to provide that there be 
no more facilities than are needed and no less than are required. 

The “short term” budget or program, which in our busi- 
ness bears the name “provisional estimate,” is prepared by 
each company annually in the late fall and covers the three fol- 
lowing calendar years. It comprises estimates of the cost of 
plant to be added and that to be displaced in each year, of the 
number of telephones to be installed and those to be removed, 
of the revenues that will be obtained from the various types of 
service, and of expenses by main classification of accounts, ar- 
riving finally at an estimate of the net earnings and of the ratio 
of such earnings to the average plant in service. It also fur- 
nishes an estimate of cash requirements and resources for the 
year immediately following and estimates of the quantities of 
certain of the more important types of material and equipment 
which will be needed. The schedules of the various companies 
showing the amount of new money which will be required are 
consolidated to determine the total cash needs of the System, 
while those showing the quantities of material and equipment 
which will probably be needed furnish the information required 
for the determination of a manufacturing and purchasing pro- 
gram for the Western Electric Company. 

So far as the first year of the provisional estimate is con- 
cerned, expenditures included therein are based on rather de- 
tailed estimates of the cost of carrying out specific programs, 
while for the last two years, except for large construction proj- 
ects which must be scheduled well in advance, the figures are 
based to a considerable extent on projections of past experi- 
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ence modified by business judgment and by consideration of 
those factors which might cause appreciable changes in the gen- 
eral level of operation during the years in question. In some 
cases, companies may carry their estimates through for five 
years in advance. However, in the case of all estimates cover- 
ing periods longer than those for which programs have been 
rather definitely worked out and scheduled, it is desirable to 
avoid attempting to obtain what engineers term “ spurious ac- 
curacy.” Since so many factors in the situation are subject to 
change as time advances, it is futile to seek refinement of detail. 
For most items, broad judgments as to trends and overall con- 
siderations will not only furnish adequate estimates as a basis 
for proceeding but will save expense and a great amount of un- 
necessary routine work. 

In the preparation of estimates of the growth in number of 
telephones and of toll usage, together with revenues to be de- 
rived therefrom—factors which, of course, have a direct influ- 
ence on work programs—it is necessary to formulate an opin- 
ion as to the probable trend of general business. The difficulty 
of forecasting movements of general business is, of course, par- 
ticularly marked at times like the present when economic con- 
ditions in this country are complicated not only by its own eco- 
nomic problems but by the political problems of Europe and 
Asia. However, even under these conditions, we feel that such 
judgments should nevertheless be formulated in the light of the 
best information currently available rather than to rely upon a 
spirit of either blind optimism or hopeless pessimism. The sta- 
tistical organization in each company therefore aims to keep in 
touch with current tendencies in general business within its own 
respective territory, while the statisticians of the American 
Company maintain contacts with many other lines of business 
and are continually studying conditions for the country as a 
whole. Indices which serve as measurements of current eco- 
nomic activity have been maintained for many years and are 
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under continual observation for the light which they may 
throw on the future. Certainly at the moment there is par- 
ticular need for being on the alert to sense changes in general 
economic conditions, and the times emphasize the requirement 
that programs be kept flexible and subject to change as addi- 
tional knowledge becomes available. 

The adjustment of our budget program to changed conditions 
is met through periodic reviews of our programs at intervals 
during the year. The estimates for 1932 were prepared late in 
1931 and were accompanied by an estimate of the various items 
by months for the first four months of 1932. As of May 1 the 
companies, with four months’ experience behind them, will re- 
view and revise the figures both for the current year and for the 
year 1933. This review will be accompanied by another view 
by months for the next four-month period. The same process 
will be repeated as of September 1. In the preparation of 
these new views, revenue estimates are reconsidered, work pro- 
grams are carefully reviewed, and the new view on receiving 
executive approval practically supplants the original estimate. 
Monthly comparisons of actual results with those estimated 
cover only the period since the latest review was compiled and 
are made from the viewpoint of throwing light on probable 
future performance. 

In the preparation of reviews, the executives who have ap- 
proved the original program will naturally seek explanation as 
to the causes for important changes therein. This gives them 
many items of useful information. Once the changes have 
been approved, however, the new view, as has been stated, sup- 
plants the earlier one. Thus we have what amounts to a con- 
tinuing program, and our budget processes are tied into the 
day-to-day operation of the business. Programming is indis- 
pensable and should go on even without a budget. The budget, 
however, provides an effective means for bringing together all 
of the departmental programs that they may be co-ordinated 
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and adjusted in the light of revenue estimates and the probable 
overall results of operation. Briefly, the budget should be a 
tool of administration. It should provide a way in which pro- 
grams may be controlled and not a mold into which a business 
is to be fitted. It should be a chart showing the course on 
which the business is proceeding, but also one which may be 
varied from as new knowledge becomes available. 

I have referred to the present widespread interest in the sub- 
ject of better industrial planning largely because of our experi- 
ences under present economic conditions. During the past 
fifty years this country has passed through one of the greatest 
industrial and scientific periods of all times. It was our ex- 
pression of a desire for a better world, a higher standard of liv- 
ing. This epoch of our history drew to industrial and scientific 
pursuits some of the greatest minds of that period. Why? 
Because men love power and ability to achieve and will be 
drawn to the particular movement or activity which, for the 
time being, gives them the greatest opportunity to those ends. 
Scientific and industrial achievement in this period made pos- 
sible the aeroplane, the automobile and tractor, the great steam- 
ships, the far reaching telephone and telegraph systems, the 
radio for communication and broadcast, the almost unlimited 
extension of the use of electricity for light, heat and power, the 
electric train, the largest of factories and industrial plants, 
and so on to mention only a few aspects of our material prog- 
ress. In man’s conquest of nature through science, he has re- 
vealed great secrets and with these he has organized the pro- 
duction and distribution of material necessities, comforts and 
luxuries of life into larger units. In this quest for improve- 
ment many things were rendered obsolete before we really had 
in opportunity to become acquainted with them. 

In the United States alone during 1930 upwards of 
$200,000,000 was spent by research laboratories for industrial 
research of one type or another. Add to this sum the enor- 
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mous sums expended by laboratories for medical, social, gov- 
ernmental and other research to improve living conditions gen- 
erally. Truly scientific research is one answer to our progress. 

What does it mean for the future? Well, first, that we are 
not yet ready to fold up our tents and quit. It means great 
potential resources. It means far reaching changes in our 
social, economic and industrial life. It means that we can no 
longer isolate ourselves, that we cannot exist unaffected by 
what is happening in other lands. It means also that eventu- 
ally there must come a common language for communication, 
a common currency as a medium of exchange, more uniform 
customs and standards of living, and through these and other 
changes will come better understanding, and differences and 
prejudices between nations should disappear and strife and 
warfare will be less possible. A new and finer world is in the 
making. Yet all of our progress has not been an unmixed 
blessing. There are definite evidences in our present economic 
situation that we have emphasized production and the tools of 
production and have overlooked some important aspects of the 
problems of distribution and consumption—decisive factors in 
our economic structure. Production without consumption may 
well prove a curse rather than a blessing. We have granaries 
filled with grain but not consuming power, we have the finest 
factories but at present no demand for their product. There 
is plenty of labor but no demand for its product, and with no 
demand for its product labor cannot buy. We have ahead the 
definite task of readjustment. Recognition must be given to 
the great increase that has taken place in recent years in the 
tempo of industrial and economic development, with changes 
compressed within a decade today that are as profound as those 
which were spread through a century or more before the alli- 
ance between science and business. This does not indicate 
that we should consciously attempt to retard the pace of prog- 
ress, and have less new inventions and new technical processes, 
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but rather that we should adjust and keep adjusted our eco- 
nomic processes and economic behavior to our new plane of 
progress. 

An important aspect of this problem is that of providing as 
far as possible continuous employment for the worker in in- 
dustry. In times like these when millions are unemployed, 
private charity and action by local and state governments must 
be depended on to prevent suffering and to relieve distress. 
Such measures, however, are but palliatives. The only cure 
for idleness is productive employment, and it is only through 
providing work that we can insure the maintenance throughout 
our population of these qualities of responsibility and self- 
respect which are essential to the social well-being of the na- 
tion. There is much evidence that business leaders are recog- 
nizing more clearly than ever before their responsibilities in this 
direction, and are searching for plans which will provide for a 
greater degree of stabilization of employment. One construc- 
tive suggestion to this end may be helpful. Just as reserves 
are accumulated in prosperous years from which investors may 
benefit in years of adversity, so too we should come to provide 
reserves in prosperous years which may be drawn upon to pro- 
vide work for or relief to employees during ebbs in the business 
tide. 

What I have said is a constructive and not a destructive 
criticism of our industrial and economic order. Most of our 
present troubles are definitely the aftermath of the World War 
and will in due time pass by. Our troubles are, however, ac- 
centuated by the accelerated production ability of recent years 
as yet not fully co-ordinated with adequate processes of dis- 
tribution and consumption, and also by some unwise use of our 
credit facilities. We have, however, already made progress in 
these matters when comparison is made with our not so distant 
past. In the depression of the early nineties and again in 1907 
we had well advanced processes of production, and we also had 
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the same hectic conditions of unemployment, business and bank 
failures, and all the ills usually associated with such periods. 
The records and memories of those and earlier periods, how- 
ever, do not reveal the same social and economic consciousness 
existing today, directed to keep the hardship and other ill 
effects of such periods at their minimum, nor the same uni- 
versal interest in finding the cause of the trouble and the ap- 
propriate remedies therefor. Happily, too, we have today the 
means and the will to alleviate the adverse conditions confront- 
ing many of our people. As evidence, one need only to pick up 
a morning newspaper and there read of conferences of every de- 
scription on the unemployment situation; conferences on cor- 
rection and avoidance of business depressions; of efforts by 
community chests, welfare organizations and individuals to re- 
lieve suffering and distress; of bequests for hospitals; of co- 
operative efforts on the part of the employer and the employed 
to find a right solution of their differences; of efforts to elimi- 
nate waste and inefficiency; of efforts to improve our banking 
and credit processes; and of efforts to improve our taxation and 
governmental structure. When in history and in what country 
has such an effort based on voluntary and individual action 
been made? 

The task of further adjusting and keeping adjusted our eco- 
nomic processes and our economic behavior to our new plane of 
progress is one in which we can all have a part, the engineer, the 
industrial leader, the scientist, the statesman, the banker, and 
not least of all the accountant with his understanding of busi- 
ness processes. It is a task which commands the finest type of 
mind, brains of the calibre which during the past fifty years led 
to our present productive ability. Industrial planning to be 
really effective must for the future consider these problems as 
fundamental and concern itself with a proper solution, if we are 
to continue as a great nation and a progressive people. The 
task comprises in part a proper viewpoint, more co-operation 
within industry, and greater industrial self-control, or self-gov- 
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ernment in business, rather than greater participation of gov- 
ernment in business. 

Is it too much to hope that with proper vision our budgeting 
or planning systems, designed to give proper recognition to 
these factors and then efficiently operated, will make not only 
increasingly valuable contributions to the financial success of 
business enterprises, but will also indirectly further the stability 
of our social and political institutions? 

C. A. HEtss 
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World’s Telephone Statistics 
January 1, 1931 


ACH year the Chief Statistician’s Division of the American 

Telephone and Telegraph Company makes a comprehen- 
sive statistical survey of the number of telephones connected to 
the telephone systems of the world. With the gradual exten- 
sion of international communication by radio-telephone, the 
data provided by this survey become increasingly interesting 
and significant. Every effort is made to secure accurate fig- 
ures. Detailed questionnaires are sent to all the various tele- 
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phone and telegraph administrations and systems throughout 
the world and, in the relatively few cases where authoritative 
data are lacking, careful estimates are made based on the rec- 
ords of previous years. 

The survey for January 1, 1931 was recently completed. 
On that date there were 35,336,467 telephones in the world; 
of these, about 57 per cent, or 20,201,576 telephones, were in 
the United States. More than 99 per cent of these 20,201,576 
telephones were either owned by, or connected to, the Bell Sys- 
tem. Europe had 10,589,222 telephones, or about 30 per cent 
of the world’s total; while the remaining 4,545,669 telephones 
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—13 per cent—were distributed among the countries of Asia, 
Africa, South America, Oceania and the parts of North America 
outside of the United States. 

Despite the adverse economic conditions which generally 
prevailed throughout the world, there were 865,729 instru- 
ments added to the world’s telephone systems during 1930. 
The increase in the United States was 133,553 telephones. Of 
the total telephones in the world, 10,860,000 instruments, or 
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about 31 per cent, were of the automatic or “dial” type. More 
than 50 per cent of these were in the United States. 

As in other years, the results of the survey have been issued 
in the form of a printed bulletin from which the accompanying 
tables and charts have been taken. 


CoMPARATIVE TELEPHONE DEVELOPMENT OF COUNTRIES 
There were no significant changes during 1930 in the relative 
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standing of the principal countries in point of telephone devel- 
opment. The United States, with 16.4 telephones per 100 in- 
habitants, has the largest number of telephones in relation to 
population. Canada was the next best developed country, 
telephonically speaking, with 14.0 telephones per 100 popula- 
tion; then follow in order, New Zealand with 10.2, Denmark 
with 9.9, Sweden with 8.7 and Australia with 8.1 telephones 
per 100 population, respectively. The service in the United 
States is operated exclusively by private companies, and in 
Canada about 79 per cent of the telephones are privately owned 


OWNERSHIP OF THE WORLDS TELEPHONES 
January |, 1931 


GOVERNMENT 
32.9% 
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and operated. Germany, with more telephones than any other 
country except the United States, had only 5.0 telephones per 
100 population or less than one-third the development provided 
by the telephone companies in the United States. Great 
Britain had a development of 4.3; this ratio is above that found 
in France, which had 2.8 telephones for each 100 inhabitants. 
Argentina continues to be the best developed country in South 
America, with 2.6 telephones per 100 population. Japan, the 
best developed country in Asia, had 1.4 telephones per 100 
population, a ratio duplicated by the Union of South Africa, 
which is the leading country of Africa in point of telephone 
density. The relative telephone development of the principal 
countries of the world is shown on the chart on page 275. 
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TELEPHONES IN LARGE AND SMALL COMMUNITIES 


The table on “Telephone Development of Large and Small 
Communities,” has a particular interest in that it indicates the 
extent to which telephone service is distributed between urban 
centers and the less populated areas. Examination of this 
table shows that in the case of the principal foreign countries, 
telephone facilities are restricted largely to the cities. Thus, 
in Germany there were only 3.0 telephones per 100 inhabitants 
in communities of less than 50,000 population, as against a de- 
velopment of 8.8 in communities of over 50,000 population. 
In Great Britain, we find a development in the less populated 
sections of 2.8, and in France a corresponding figure of 1.5. 
On the other hand, New Zealand, a small country with few 
large cities, reported a ratio of 9.2 telephones in communities 
of less than 50,000 population. 

In the United States, however, the situation is radically dif- 
ferent from European conditions. Our ratio of 12.2 telephones 
per 100 population in communities of less than 50,000 inhabit- 
ants reflects a high degree of development in the less densely 
populated sections—-so high, in fact, that with the exception of 
Canada, no other country as a whole has a better telephone de- 
velopment than the smaller places in the United States. 


TELEPHONES IN LARGE CITIES 


The relative telephone development of large cities through- 
out the world is shown on the accompanying chart. Of the 
twelve cities heading the list, ten are in the United States. 
San Francisco had the best development with 40.2 telephones 
per 100 population. Washington with 34.0, Seattle with 31.8, 
and Denver with 31.7 telephones per 100 population, respec- 
tively, are next in order. Then follows Stockholm with a de- 
velopment of 31.2 telephones per 100 population. The capital 
cities of France, Germany and Great Britain occupy relatively 
low positions on the chart. Thus Paris is eighteenth, Berlin 
twenty-first, and London twenty-sixth, with developments of 
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13.4, 12.2 and 8.7 telephones per 100 population, respectively. 
The accompanying table, “ Telephone Development of Large 
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Cities,” indicates even more strikingly the relative superiority 
of the American cities as regards telephone service. The aver- 
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TELEPHONE DEVELOPMENT OF LARGE CITIES 


January 1, 1931 
Estimated 
Country and City yy 
(or Exchange Area) 
ARGENTINA: 
Buenos Aires. .............. 2,486,000 
AUSTRALIA: 
SS Srv. bs ok ease doce. 324,000 
Es ie «un age oo Ps 313,000 
a et te 1,015,000 
BR ES ie Ae 1,254,000 
AUSTRIA: 
eee eee TT eee 165,000 
MENG G00 5% 0 ob bus euvauhes 2,020,000 
BELGIUM: 
pO Se ee 519,000 
Sg ee ee eee 948,000 
GB rnin pti 424,000 
Brazit (June 30, 1931): 
Rie Ge JORG fee tices eh 1,600,000 
CANADA: 
Dees. : ..s.. anecienmaiin 950,000 
a 184,300 
a 4 + iki ond > eee 735,500 
CHINA: 
nee a See eee et ee oe 500,000 
Do. duneoncdipionee’ 570,000 
SUNGS b.cdbbdasseccessss’s 1,200,000 
ea ai dwed » ine ane eh 1,200,000 
CuBA: 
I ee ee eaters ben 5 685,000 
CZECHOSLOVAKIA: 
scenes che deiabadede 850,000 
DANZIG: 
OO AS das cede cesecde 235,000 
DENMARK: 
IE nc os sccdecteet $< 771,000 
FINLAND: 
CE. dvathacdee takes 255,000 
FRANCE: 
RE RG a ae 266,000 
NGL ce we de vee C660 %s 0 Se 210,000 
Di tin dindeadenendsenen 592,000 
DE. ciiatuesacchsaves 677,000 
AS Are ener 2,980,000 
GERMANY: 
SRR ay Be ae 4,325,000 
EE ee eee 617,000 
De wcdheceanhdie<ae ees 737,000 
Ee eee 633,000 
ah sn aes anbane ode 535,000 
(OE SE Ss he Sere ee ,000 
Frankfort-on-Main.......... 625,000 
Hamburg-Altona............ 1,605,000 
adi ceteds can dhhenbe 710,000 
ET << idcetes inves bb nds 740,000 
GREAT BRITAIN AND NORTHERN 
IRELAND (March 31, 1931): 
SE Tits och sebebe bese 415,000 
IESG ons avedecesdes 1,168,000 
DN &+sds dots sbsaqesey» 410,000 
di a6 Catan nig hin 439,000 
DTC Fac tisaechovges << 1,176,000 
RE a, ee ee ee 506,000 
a «6 akien es uaon eos 1,178,000 
DES, « wclabed au deieee dB se 8,210,000 
es ana bees eee 4 1,091,000 
I cites bhuadces nebo 468,000 
rc. cénbvesvekeetes 512,000 
HaAwall: 
a 139,000 
HuNGARY: 
Rs ouivwitnd themes bee 1,005,000 
Re cénecécesescesscece 135,000 


Number of 
Telephones 


163,057 


30,422 
24,868 
95,117 
114,630 


9,469 
155,128 


37,795 
95,632 
20,669 


47,000 
195,976 
38,883 
207,218 
12,100 
2,910 
13,000° 
35,432 
49,801 
40,571 
17,534 
142,323 
33,384 
21,013 
15,116 
29,946 


27,080 
400,528 


. 525,689 


44,546 
70,045 
63,278 
23,941 
30,495 
68,405 
179,435 
71,003 
77,642 
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TELEPHONE DEVELOPMENT OF LARGE CITIES (Concluded) 
January 1, 1931 
ee oa Telephones 
Country and City (City or Exchange Number of per 100 
(or Exchange Area) Area) Telephones Population 
IrtsH FREE State (March 31, 1931): 
RRA Ae 412,000 16,338 4.0 
ITALY: 
Genoa (January 1, 1930)..... 628,000 22,516 3.6 
DES ocx o shea ceuane bese 928,000 68,253 74 
Rome (January 1, 1930)..... 950,000 40,393 4.3 
Japan (March 31, 1931): 
DOL. «5d oti bin 0 ce aka aoe 788,000 29,562 3.8 
PE a ae ae 815,000 34,196 4.2 
PO Fn Uk. thin geese 907,000 28,748 3.2 
Si .o- castetiiees. (ieeeal 2,454,000 101,478 4.1 
BOs 05 Ck Coates + Oe 3,410,000 151,000 44 
Latvia (March 31, 1931): 
Sa aan otk taal dae ai we heen 385,000 21,677 5.6 
MEXxIco: 
is ear 955,000 49,334 5.2 
NETHERLANDS: 
PIE « vcs 0% oS dabeeeee 752,000 49,670 6.6 
et ee ee 148,000 10,051 6.8 
PE ae 598,000 41,510 6.9 
ES ee aa 472,000 43,476 9.2 
New ZEALAND (March 31, 1931) 
pe ne 207,000 21,759 10.5 
Norway (June 30, 1930): 
RE ES aE er 252,000 47,064 18.7 
PHILIPPINE ISLANDS: 
a Se ee 380,000 17,199 4.5 
POLAND: 
I = epee ee od 836,000 13,699 1.6 
pe eee 1,116,000 56,332 5.0 
PORTUGAL: ‘ 
OS SO ae: eee 590,000 21,837 3.7 
ROUMANIA: 
0, Ee eee 630,000 17,103 2.7 
Russta (October 1, 1930): 
FO RS ae eee 2,228,000 68,255 3.1 
ee Pee 2,780,000 74,391 2.7 
SPAIN: 
Ree 850,000 38,104 4.5 
OS RS Crees eo 815,000 42,218 5.2 
SWEDEN: 
ae oe eee ee 244,000 37,588 15.4 
0 ee ee 128,000 18,735 14.6 
EEE: Joa eiewecccutees 428,000 133,441 31.2 
SWITZERLAND: 
payne nai yaeden eer bert 4 147,000 22,885 15.6 
Ns 5 a ikdid bale Cand ahd 112,000 18,562 16.6 
OEE ORI SFE 143,000 21,956 15.4 
EAS brad Od Wan cdbeteveds 250,000 42,750 17.1 
UnitTep STATEs:t 
gp. SSA SS 7,014,900 1,786,270 25.5 
NN SE ee ee 3,424,000 981,325 28.7 
i") — § aR 1,320,000 401,887 30.4 
Total 8 cities over 1,000,000 
CS htc aennas 19,602,800 4,875,830 24.9 
yo eS ee ee 987,300 231,435 23.4 
re eee 725,100 158,003 21.8 
~~ ey A ae 653,300 262,470 40.2 
We. s v's's.c2n tte ees 508,500 172,998 34.0 
Total 10 cities with 500,000 
to 1,000,000 population .. 6,927,700 1,605,282 23.2 
DEE Discctetscvesss 497,600 133,477 26.8 
DO, os dies hea wnsarns dae 403,900 128,447 31.8 
SRN is. dvester a aeaebewas 290,100 91,965 31.7 
COR is sins hee ent ae 228,800 67,102 29.3 
Total 34 cities with 200,000 
to 500,000 population... . 10,228,400 2,204,289 21.6 
Total 52 cities with more 
than 200,000 population. . 36,758,900 8,685,401 23.6 
* Partly estimated. 
+ There are shown, for purposes of comparison with cities in other countries, the total development 
of all cities in the United States in certain population groups and the development of certain repre- 
sentative cities within each of such groups. 
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age development of all cities (fifty-two) in this country with 
more than 200,000 population was 23.6, a figure which exceeds 
that for any single large foreign city except Stockholm and 
Toronto. Chicago, with its 981,325 telephones, had a develop- 
ment of 28.7, while the corresponding figure for New York, 
with 1,786,270 telephones, was 25.5. Yet Chicago had less 
than 5 per cent, and New York less than 9 per cent, of the total 
number of telephone instruments in the United States. Lon- 


TELEPHONE DEVELOPMENT 
IN THE UNITED STATES AND EUROPE 
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don, on the other hand, had 712,493 telephones, or about 36 
per cent of all the instruments in Great Britain; Paris, with 
400,528 telephones, had 35 per cent of all the instruments in 
France. More than one fourth of all the telephones in Ger- 
many were located in the cities of Berlin, Hamburg-Altona, 
Leipzig and Munich. These figures, in other words, bring out 
still more emphatically the fact that in foreign countries tele- 
phone facilities are largely concentrated in the urban areas, 
despite the cognate fact that even these cities are less gener- 
ously provided with telephone service than are American cities. 


284 

















Notes on Recent Occurrences 


BELL SYSTEM PUBLICITY CONFERENCES 


N March 15 and 16 the Publicity Managers of the Eastern 
Group of Associated Companies of the Bell System met 
in New York for a conference on matters pertaining to adver- 
tising and public relations, and on March 22 and 23 a similar 
meeting was held in Chicago attended by representatives of the 
Western Companies. The two conferences were conducted by 
Arthur W. Page, Vice President of the American Telephone and 
Telegraph Company. 


LONG DISTANCE HEADQUARTERS MOVED 


HE general and division offices of the Long Lines Depart- 

ment of the American Telephone and Telegraph Company 
have been moved from scattered offices to the Department’s 
newly finished headquarters in the Long Distance Building at 
32 Sixth Avenue, New York, which now houses about 5,500 
people. 

Thirty-two Sixth Avenue, known as 24 Walker Street before 
it was remodelled and doubled in size, is the largest long dis- 
tance center in the world. It is the crossroads of all main 
trunk routes of the Bell System in the Northeast. It has direct 
telephone circuits to many important cities in the United 
States, Canada and Cuba, and to the switching points for Mex- 
ico. All calls from North America for Europe, South America, 
the Far East and ships at sea, are handled in this building. 

In addition to all the telephone lines passing through it, the 
Long Distance Building is the principal nerve center for the 
great radio chains. Here is located the control room for the 
nation-wide hook-ups furnished to the broadcasting companies. 
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The building also houses the Bell System’s largest teletype- 
writer exchange. All private wires furnished by the Bell Sys- 
tem from New York to distant cities, whether by telephone, 
teletypewriter or telegraph, are brought through the building. 

The construction activities just completed involved the erec- 
tion of two new buildings, merging with the original building. 
The project involved changing the old twenty-four story build- 
ing to a twenty-eight story building covering the entire block 
between Sixth Avenue and Church Street and between Walker 
and Lispenard Streets, or nearly twice the ground occupied by 
the old building. The new building rests on islands consisting 
of reinforced concrete mats. 

It was necessary to relocate some 200 telephone cables in a 
new cable vault and to move cables here and there throughout 
the building. On account of the necessity for maintaining un- 
interrupted service, these alterations produced complicated and 
difficult problems. 

One feature of the new structure makes it unique. This isa 
truss 90 feet long and weighing 52 tons, suspended 450 feet 
above the street level. This truss, together with a cantilever 
arrangement, supports four floors above the old building. The 
arrangement was necessary because the foundation and frame- 
work of the old building were not designed to support the extra 
weight which these four floors would impose. 

In addition to the numerous switchboards, test boards and 
other equipment connected with telephone and telegraph op- 
erations, the new structure contains an assembly room seating 
500, three cafeterias, complete medical department and rest 
and recreation facilities. Another feature is a dormitory for 
the use of operators coming off duty at late hours. 

The original structure was erected in 1912. Seven floors 
were added in 1917, which provided space for local exchange 
equipment as well as toll. Today long distance facilities oc- 
cupy the equivalent of nearly thirty floors of the old building. 
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NGTES ON RECENT OCCURRENCES 


The Long Distance Building in its new form was designed by 
Voorhees, Gmelin and Walker. Marc Eidlitz and Son, Inc., 
were the contractors. 


JOINT N. E. L. A—BELL SYSTEM SUBCOMMITTEES 
MEET 


HE semi-annual meeting of Division One of the Joint Sub- 

committee on Development and Research of the National 
Electric Light Association and the Bell System was held at 195 
Broadway, New York, on May 18, 1932. R. G. McCurdy, 
Bell System chairman of the division, presided. Other officers 
of the division included W. F. Davidson and H. E. Kent, divi- 
sion chairman and secretary, respectively, for the N. E. L. A., 
and R. A. Shetzline and P. W. Blye, division vice chairman and 
secretary, respectively, for the Bell System. 

Division One is charged with the joint development work 
having to do with noise frequency co-ordination, and the dis- 
cussion at this meeting was confined to this subject. Progress 
reports were presented by the five Project Committees of the 
division on the work of the past six months on the study of 
noise induction in toll and local lines, on the evaluation of noise, 
on the wave shape of power systems, and on the use of selective 
devices in noise-frequency problems. 

The semi-annual meeting of Division Two of the Joint Sub- 
committee on Development and Research, on Low Frequency 
and Structural Co-ordination, was held at N. E. L. A. head- 
quarters on May 19. The meeting was presided over by the 
joint chairman, A. E. Silver representing the N. E. L. A. and 
H. S. Warren representing the Bell System. Drafts of the 
progress reports of the ten project committees were presented 
for technical discussion. As a result of this discussion, the 
progress reports will be revised and presented to the Joint Sub- 
committee at their next meeting. 
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ACADEMIC HONORS FOR BELL SYSTEM MEN 


B. JEWETT, Vice-President of the American Telephone 

e and Telegraph Company and Vice-President of Bell Tele- 

phone Laboratories, Inc., has received the honorary degree of 
Doctor of Laws from Miami University, Oxford, Ohio. 

Sergius P. Grace, Assistant Vice-President of Bell Telephone 
Laboratories, Inc., and well-known for his popular lectures on 
the science of communication, has received the honorary degree 
of Doctor of Laws from Notre Dame University, and the hon- 
orary degree of Doctor of Engineering from the University of 
Michigan. 

Gustaf W. Elmen, inventor of the magnetic alloys permalloy 
and perminvar, and in charge of the Bell Telephone Labora- 
tories’ research in magnetic materials, has received the hon- 
orary degree of Doctor of Engineering from his alma mater, the 
University of Nebraska. 


OVERSEAS TELEPHONE SERVICE TO SOUTH AFRICA 


EGULAR radio-telephone service between North Ameri- 

can telephones and South Africa began on June 1. Con- 
versations are handled through the transatlantic radio tele- 
phone stations of the American Telephone and Telegraph 
Company, working with the British Post Office stations in 
England, where the calls are switched to the London-Cape 
Town radio circuit. The tetal length of the circuit from New 
York to Cape Town is about 9,500 miles. 

The radio stations in Africa are owned by the Overseas 
Communication Company of South Africa. The transmitter is 
at Klipheuval, the receiver at Milnerton, both about forty 
miles from Cape Town. Territory reached by the service in- 
cludes, besides Cape Town, the towns of DeAar, Port Elizabeth 
and other nearby points. All Bell System telephones in the 
United States are within the scope of the service, together with 
Bell-connecting telephones in Canada, Cuba and Mexico. 
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NOTES ON RECENT OCCURRENCES 


At the beginning the daily service period is from 3:30 a.m. 
to 8:30 a.m., New York daylight saving time, corresponding 
to 9:30 a.m. to 2:30 p.m. in Cape Town. Later it is hoped 
to extend these hours. A three-minute conversation between 
New York and Cape Town costs $45, with $15 for each minute 
of overtime. 

The opening of this service marked the first major extension 
of commercial telephone service to Africa from the United 
States. Both links in the connection are radio circuits. Pre- 
viously a single African city, Ceuta in Spanish Morocco, could 
be connected with North America over cables spanning the 


Straits of Gibraltar and land wire links to the radio terminals 
in Great Britain. 


SHIP-TO-SHORE TELEPHONE EXTENDED 
TO SIX GERMAN SHIPS 


N JUNE 7, commercial ship-to-shore telephone service 
was extended to the S. S. Bremen from the radio stations 
of the American Telephone and Telegraph Company, located 
at Forked River, N. J., and Ocean Gate, N. J. The Bremen 
was the second German liner to be included in the service, as 
the S. S. Deutschland was added to the vessels so equipped on 
her voyage from New York early in May. Service to the 
Europa, Albert Ballin, Hamburg, and New York was subse- 
quently placed in operation. Apparatus on these liners is 
owned and operated by D. E. B. I. G., the German radio op- 
erating company. 

As in the case of the other transatlantic liners having 
ship-to-shore connections with North America, these ships 
while at sea will be able to reach all Bell System telephones 
in the United States, as well as those connecting with the 
System in Canada, Mexico, and Cuba. The same schedule of 
charges will prevail, namely, $9 for a three-minute call to New 
York and vicinity while within 500 miles of that port, and $18 
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when connections are established when the vessel is further 
out at sea. 


MR. CHARLESWORTH ELECTED PRESIDENT 
OF A. I. E. E. 


ARRY PRESCOTT CHARLESWORTH, Vice-President 

of Bell Telephone Laboratories, Inc., has been elected 

President of the American Institute of Electrical Engineers. 

Announcement of the election was made on June 20 at the an- 
nual convention of the Institute in Cleveland. 














